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Foreword 


Shrinking  military"  budgets,  which  appear  inevitable  over  the  next  few 
years,  make  it  essential  that  defense  resources  be  used  productively.  Such 
productivity  requires  a  constant  focus  on  war-fighting  capability.  Marine 
Corps  Fleet  Marine  Force  Manual  (FMFM)  1,  Warfighting,  states  succinctly: 
“There  are  two  basic  military  functions:  waging  war  and  preparing  for  war. 
Any  military  activities  that  do  not  contribute  to  the  conduct  of  a  present 
war  are  justifiable  only  if  they  contribute  to  preparedness  for  a  possible 
future  one." 

Support  functions  must  be  evaluated  in  terms  of  their  contribution  to 
this  bottom  line.  In  these  austere  budget  times,  the  Air  Force  needs  to  look 
at  such  support  functions  as  air  traffic  control  |ATC)  in  terms  of  “value 
added"  to  war-fighting  capability.  Functions  that  do  not  enhance  combat 
power  are  potential  candidates  for  civilianization.  At  first  glance,  military 
ATC  might  seem  a  lucrative  target.  After  ail.  the  Federal  Aviation  Ad¬ 
ministration  (FAA)  already  handles  the  bulk  of  ATC  in  the  United  States, 
and  countries  where  we  have  (or  may  have)  forces  deployed  operate  tlieir 
own  ATC  systems.  To  responsibly  answer  the  question:  Why  not  civllianize 
USAF  ATC? — w  •  nust  clearly  understand  the  contributions  a  military  ATC 
system  makes  to  combat  capability  and  how  ATC  supp)orts  air  base 
operability  (ABO)  objectives. 

Maj  Pamela  A.  Hamilton -Powell’s  research  project  began  as  an  effort  to 
define  the  wartime  mission  air  traffic  control.  Some  of  us  were  skeptical 
at  first.  It  seemed  “intuitively  obvious”  that  ATC  directly  supports  wai 
fighting.  However,  it  quickly  became  apparent  that  such  a  role  is  not 
universally  recognized.  Major  Hcunilton-PoweU’s  early  attempts  to  obtain 
information  from  major  command-level  senior  pilots  demonstrated  that 
those  senior  operators  have  no  clear,  consistent  vision  of  what  they  expect 
ATC  to  do  for  them  in  wartime.  Equally  worrisome,  memy  controllers  think 
of  themselves  first  as  air  traffic  controllers — not  as  war  fighters.  Finally. 
ABO  planners  often  fall  to  grasp  the  breadth  of  support  ATC  can  provide  to 
meet  air  base  operability  objectives.  As  these  gaps  became  obvious.  Major 
Hamilton-Powell’s  research  evolved  toward  a  “big  picture"  view  of  how  ATC 
supports  ABO,  with  splashes  of  history  thrown  in  for  perspective.  She  has 
included  a  number  of  recommendations,  some  controversial  and  some 
merely  common  sense,  which  should  lead  to  a  more  effective  Integration  of 
ATC  into  ABO  planning.  Most  significantly,  she  has  reviewed  a  complex 
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subject  and  tailored  her  remarks  for  a  diverse  audience  consisting  of 
controllers,  pilots,  and  ABO  planners.  The  result  is  a  well-balanced  look  at 
the  wartime  role  of  air  traffic  services. 


DENNIS  M.  DREW.  Col.  USAF 
Director 

Airpower  Research  Institute 
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Preface  and  Acknowledgments 


Having  spent  the  last  14  years  of  my  life  involved,  in  one  capacity  or 
another,  with  the  Air  Force  air  traflfic  control  (ATC)  system,  I  have  been 
amazed  by  the  number  of  people  (both  mside  and  outside  the  ATC  com¬ 
munity)  who  equate  military  controllers  with  Federal  Aviation  Administra¬ 
tion  (FAA)  controllers.  Obviously  there  are  similarities.  Miutary  controllers 
receive  FAA  certifications  and  apply  FAA  rules  and  procedures.  Some  even 
work  for  the  FAA  after  they  leave  the  service.  Yet,  the  bottom  line  is  Ciat 
as  long  as  we  wear  Aii'  Force  uniforms  (be  they  blue  or  battle  dress)  we  are 
war  fighters.  We  are  not  civilian  controllers  who  just  happen  to  wear  a 
uniform — and  for  that  reason  our  perspective  has  to  be  different.  We  must 
focus  ori  war  fighting  capability.  Spe''lfi<  ally,  we  must  focus  on  what  we 
can  do  to  help  our  air  bases  defend  against  an  attack,  sun  ive  an  attack 
when  that  defense  falls,  recover  quickly,  and  return  to  generating  combat 
sorties.  Some  controllers  say,  “That’s  not  our  job."  I  disagree  vehemently. 
Ii  is  every  Air  Force  member’s  job  And  we.  as  air  traffic  controllers,  are  m 
an  ideal  position  to  provide  support  through  the  entire  spectrum  of  air  base 
operability  (ABO)  objectives. 

As  I  began  this  project.  I  realized  that  any  discussion  of  the  wartime 
mission  of  ATC  liad  the  potential  of  escalating  into  a  300-page  document 
that  my  intended  audience  would  be  reluctant  to  read.  I  have  tried  to  avoid 
that  trap  by  ruthlessly  limiting  my  topic  and  by  focusing  on  the  “big  picture." 
Since  I  hope  this  report  will  be  read  by  pilots  and  ABO  planners  as  well  as 
controllers.  I  have  tried  to  avoid  ATC  jargon  and  to  explain  clearly  how  the 
ATC  system  works  and  how  it  interfaces  watl*  the  tactical  air  control  system 
(T/.CS),  base  defenses,  and  theater  war  planning.  My  hope  is  that  this  paper 
is  comprehensible  to  a  noncontroller.  At  the  same  time,  since  I  recognize 
that  the  bulk  of  my  audience  will  inevitably  be  air  traffic  controllers,  I  have 
attempted  to  tailor  the  report  to  be  useful  to  a  new  ATC  officer  during  initial 
upgrade  training  and  early  assignments.  My  goal  throvighout  has  been  to 
produce  a  document  that  will  serve  as  a  primer  for  those  mdivlduals  less 
experienced  in  air  base  operability  and  less  aware  of  the  role  ATC  can  play 
in  support  of  ABO  objectives. 

This  year  has  been  a  tremendous  challenge  While  I  was  facing  the 
difficulties  of  balancing  my  research  responsibilities  with  Air  Command  and 
Staff  College  (ACSC)  obligations,  the  world  kept  shifting  out  of  focus.  As 
walls  fell  throughout  Eastern  Europe,  the  ^vlet  threat  appeared  less 
malevolent  and  congressional  members  clamored  for  a  “peace  dividend." 
Who  could  have  anticipated,  at  the  start  of  this  pr'^iect  in  June  1989.  the 
profound  changes  in  our  world  that  would  occur  before  I  completed  my 
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second  (  Iiaplf'dr*  As  I  reflected  on  whctlier  this  project  still  had  any  value, 
I  vvas  privileged  to  lis  en  to  v.  ome  of  our  foremost  military  leaders  expourid 
ioru  the  ACSC  stage  on  die  changing  threat  and  on  force  structuie 
requirements  for  the  twenty-first  century.  It  quicldy  became  apparent  that 
even  flag  ollicei  s  do  not  have  crystal  balls  and  are  not  sure  what  wlU  happen 
during  the  next  decade.  Yet  three  intertwined  'breads  rar  throtigh  thoce 
many  lectures;  (1)  We  cannot  predicate  our  force  structure  on  Soviet 
intern  ions.  (2)  The  Soviets  are  not  the  only  folks  wearing  bla  k  hats.  (3) 
Although  our  forces  will  undoubtedly  become  smaller,  we  must  remain 
strong  to  protect  our  national  interests.  AH  that  considered.  1  remain 
convinced  that  military  air  traffic  controllers  must  maintain  {nr  develop)  a 
war-fighling  mind-set  While  I  have  no  illusions  about  changing  the 
attitudes  of  those  wh  disagree  with  me.  1  will  count  this  year  a  success  il' 
my  etiorts  cause  people  to  st<;p  and  think  about  the  issues. 

From  a  personal  perspective,  this  year  has  been  an  unqualified  success. 
I  believe  1  have  grown  more  as  an  Air  Force  officer  this  year  than  in  any  of 
the  past  13.  I  have  been  ex  posed  to  new  ideas,  both  at  AUCADRE  and 
ACSC.  wF  1  have  radically  changed  the  way  I  think  about  war  fighting.  I 
am  grateful  to  the  Air  Force  (.'ommumcations  Conimand  fo/  allowing  me  to 
spend  a  year  completing  this  research.  It  has  been  exciting  to  have  the 
opportunity  to  focus  on  the  subtleties  of  tlie  wartime  mission  of  ATC.  It  is 
even  more  exciting  to  know  that  what  I  believe  and  write  will  be  published 
and  JiScribuled  to  ATC  managers  and  AP.O  olanners  throughout  ihe  Air 
Force. 

1  owe  a  tremendous  debt  of  gratitude  to  my  research  advisor.  Jerry 
Klingaman.  and  my  editor.  John  Jordan.  They  helped  me  focus  my 
thoughlo,  ensured  what  I  wrote  wa.^  what  I  wanted  to  say,  and  kept  me 
motiv'alea  t  nrough  a  long,  tough  year.  Jerr/^  and  John  were  a  tremendously 
supportive  team  and  deserve  much  of  the  credit,  but  none  of  the  blame,  for 
my  final  product.  I  also  owe  .sincere  thanks  to  many  good  friends  who 
provided  suggestions,  criticism,  and  encouragement  throughout  my  en¬ 
deavor.  Tliese  include  Col  Mike  Ryanezak,  MaJ  Sheryl  Atkins.  Maj  Ron 
Coleman,  and  Maj  C;arol  Ludwig.  Dozens  of  other  controllers,  both  at 
Headquarters  AFCC  and  throughout  the  command,  as  well  as  my  ACSC 
seminar  mates,  spent  hours  patiently  answering  my  questions.  They  were 
valuable  (and  much  appreciated)  sources  of  ideas,  mformation,  and  en¬ 
couragement. 

Finally,  my  deepest  love  and  gratitude  go  to  my  husband,  Gary,  who  spent 
this  year  on  a  remote  tour  at  Kunsan  AB.  South  Korea,  hut  provided 
long  distance  support  and  encouragement  through  letters  and  telephone 
(  alls.  While  I  mis.sed  him  tremendously,  his  absence  allowed  me  to  focus 
(jn  ACSC  and  my  research  project  without  the  distractions  of  having  to 


maintain  a  family  life.  too.  I  would  not  want  to  rep)eat  this  year,  but  as  it 
comes  to  an  end  1  have  to  admit  that  it  has  been  tremendously  challenging 
and  rewarding. 


PAMELA  A.  HAMILTON-POWELL,  Maj,  USAF 

Research  Fellow 
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Introduction 


The  debate  over  whether  air  bases  are  survivable  continues  to  rage 
throughout  ttie  Air  Force.  Some  optimists  still  believe  our  air  bases  are 
invulnerable  sanctuaries  that  will  be  protected  by  an  inevitable  USAF  air 
supremacy.  However,  an  increasingly  popular  school  of  thought  contends 
that  air  supremacy  is  unlikely  in  a  future  conQict  and,  just  as  we  would 
prefer  to  destroy  an  enemy’s  air  force  on  the  ground,  the  Soviets  have  come 
to  the  same  conclusion.’  Reinforcing  that  ominous  thought,  “Soviet 
weapon  systems  [now]  have  improved  in  range,  ac  curacy,  and  lethality  to 
the  point  where  they  can  strike  and  seriously  damage  our  theater  air 
bases. Likewise,  a  proliferation  of  sophisticated  weaponry  throughout  the 
third  world  now  puts  that  capability  witliin  the  grasp  of  other  potential 
adversaries. 

Air  base  operability  (ABO)  is  the  four-pillar  Air  Force  program  designed 
to  reduce  air  base  vulnerability  by  defending  against  an  attack,  minimizing 
the  etfects  of  an  attack,  recovering  afler  the  attack,  and  resuming  generation 
of  combat  sorties.  ABO  has  evolved  from  fragmented  earlier  programs  (i.e., 
air  base  defense  and  air  base  survivability)  into  a  systems  approach 
intended  tocorrcrl  a  widely  perceived  deficiency.  ABO  planners  are  respon¬ 
sible  for  developing  integrated  initiatives  that  will  provide  a  balanced 
capabibty  to  enable  an  air  base  to  deter  or  survive  an  attack  and  continue 
to  generate  combat  sorties. 

There  are  many  interlocking  combat  support  components  of  ABO.  One 
of  those,  air  traffic  control  (ATC).  is  a  critical  factor  in  the  effort  to  launch 
and  recover  aircraft,  and  it  also  plays  a  role  in  air  base  defense.  Tlierefore, 
survivability  of  an  ATC  capability  must  be  one  of  the  goals  for  ABO  planners. 
This  paper  addresses  the  wartime  role  of  air  traffic  services  and  establishes 
the  importance  of  integrating  ATC  considerations  into  the  ABO  planning 
process. 


Road  Map 

Tliis  research  project  is  divided  into  four  separate  but  related  areas:  basic 
concepts,  operational  factors,  equipment  factors,  and  recommendations.  It 
begins  by  going  “back  to  basics."  The  first  chapter  creates  a  baseline  by 
defining  key  concepts  used  throughout  the  paper.  Tlie  second  addre.sses 
the  question  of  which  operational  factors  create  an  effective,  responsive 
military  ATC  system  for  a  future  combat  environment.  A  closely  related 
(pjcsiion,  examincfl  in  the  thirti  chapter,  is  whether  current  and 
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progranmied  ATC  equipment  resources  mesh  with  those  operational  re¬ 
quirements.  The  concluding  chapter  provides  recommendations  based  on 
the  preceding  narrative. 


Limitations 

To  restrict  this  research  project  to  a  manageable  size,  the  author  had  to 
establish  several  project  limitations  and  make  some  key  assumptions. 
First ,  since  the  paper’s  primary  focus  is  on  the  defend,  survive,  recover,  and 
generate  roles  of  ATC  before,  during,  and  alter  air  base  attacks  and  since 
the  Air  Force  generally  assumes  attacks  on  air  bases  are  most  likely  to  occur 
in  overseas  areas,  the  research  is  restricted  to  ATC/ABO  issues  overseas. 
An  additional  reason  for  this  limitation  is  that  the  military  ATC  system  in 
<he  continental  United  States  (CONUS)  is  tightly  entwined  with  the  Federal 
Aviation  Administration  (FAA)  system.  Although  there  is  an  extensive 
“blue-suit”  ATC  mission  within  the  United  States,  in  theory  the  FAA  could 
take  over  responsibility  for  all  CONUS  ATC  with  minimal  effect  on  the 
military  Hying  mission.  The  FAA  already  provides  primary  ATC  service  for 
a  number  of  Air  Force  bases.  A  massive  upgrade  of  the  nation’s  ATC  system, 
scheduled  for  the  1990s,  will  further  decrease  dependence  on  militauy  ATC 
within  CONUS  by  realigning  missions,  consolidating  facilities,  and  estab¬ 
lishing  some  joint  FAA/ military  facilities.^  Thus,  although  CONUS  military 
ATC  facilities  obviously  perform  a  vital  function  by  providing  a  military 
controller  train"  i  ‘  capability  for  the  Air  Force’s  war-fighting  mission,  this 
paper  assumes  that  the  primary  military  ATC  mission  is  overseas  (to  include 
Alaska). 

Second,  this  paper  assumes  the  Air  Force  would  need  to  provide  its  own 
ATC  resources  during  an  overseas  conflict.  Although  “the  political  con¬ 
straints  and  existing  ATC  structure  of  the  host  nation  .  .  .  provide  the 
framework  around  which  tactical  air  operations  will  be  planned,”  the  Air 
Force  already  has  fixed  ATC  systems  in  use  at  main  operating  bases  in 
Germany,  Great  Britain.  Spain.  Italy,  Belgium.  Japan,  Okinawa.  South 
Korea,  and  the  Phtlipplnes.'*  These  systems  would  surely  be  needed  during 
a  conflict  in  any  of  those  areas. 

Although  some  allies,  such  as  Japan  and  Germany,  have  highly  sophis¬ 
ticated  civil  ATC  equipment  as  well  as  well-trained  controllers  and  could 
theoretically  take  over  the  military  ATC  mission,  it  is  questionable  whether 
they  could — ^without  extensive  training  in  aircraft  surge,  launch,  and 
recovery  (ASLAR)  procedures — handle  wartime  military  requirements. 
Other  allies,  such  as  the  Republic  of  Korea,  have  not  yet  built  their  civil  ATC 
.system  to  a  point  where  they  could  even  attempt  to  take  over  the  respon¬ 
sibilities  currently  handled  by  US  military  controllers.  In  short,  it  seems 
reasonable  that,  at  a  minimum,  the  US  military  ATC  systems  already  in 
place  overseas  would  continue  to  operate  during  a  conflict.  In  fact,  it  seems 
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even  more  likely  that  additional  ATC  support  would  be  needed  as  the  conflict 
progressed  and  that  additional  airspace  and  responsibility  would  be 
delegated  to  existing  US  ATC  facilities. 

Third,  although  the  ATC  system  in  wartime  is  the  tactical  air  traffic 
cont  rol  element  (TATCE)  ot  the  tactical  air  control  system  (TAGS)  and  is  part 
of  the  airspace  control  structure,  this  research  is  restricted  primarily  to  an 
analysis  of  ATC  in  the  terminal  environment.^  Discussion  concentrates  on 
“traditional”  support  to  aircraft  launch  and  recovery.  The  second  chapter 
does  discuss  the  ATC/TACS  interface  and  airspace  control,  but  that 
discussion  is  limited  to  general  relationships. 

Fourth.  Air  National  Guard  (ANG)  and  sister-service  ATC  systems  are  not 
considered.  The  ANG,  Army.  Navy,  and  Marine  Corps  all  have  ATC  re¬ 
sources  to  support  wartime  operations.  The  ANG  maintains  a  significant 
portion  of  the  Air  Force’s  tactical  ATC  capability  in  its  combat  communica¬ 
tions  units.  Navy  controllers  provide  carrier-based  ATC  service  as  well  as 
service  from  fixed  ATC  facilities  at  naval  air  stations.  Army  controllers 
operate  a  “network  of  flight  operations  centers,  flight  coordination  centers, 
approach/departure  control  facilities,  airfield  control  towers,  and  naviga¬ 
tional  aids  .  .  .  for  the  control  and  coordination  of  Army  air  traffic."®  Marine 
controllers  deploy  with  a  Marine  air-ground  task  force  to  support  the 
aviation  combat  element,  and  they  operate  fixed  ATC  facilities  at  Marine 
Corps  air  stations. 

Although  se  » ice  responsibilities  nfight  at  first  glance  appear  extremely 
parochial,  the  reality  is  not  that  simple.  Army.  Navy,  and  Marine  Corps 
aviators  routinely  land  at  Air  Force  bases  after  coordinating  with  Air  Force 
controllers.  Air  Force  pilots  may  land  at  a  Navy  or  Marine  air  station  or  at 
an  Aimy  bare-base  landing  strip.  These  military  ATC  elements  mesh  to 
provide  a  support  network  that  is  integrated  by  the  designated  airspace 
control  authority  (normally  the  air  component  commander)  into  a  theater¬ 
wide  ATC  system.^  The  author  acknowledges  the  Army,  Navy,  Marine,  and 
ANG  contributions  to  a  wartime  ATC  system  but.  for  purposes  of  simplicity, 
this  paper  focuses  solely  on  the  Air  Force  portion  of  the  system. 

Fifth,  while  this  paper  devotes  considerable  space  to  discussion  of  ATC 
equipment,  it  is  restricted  to  basic  equipment  capabilities  emd  functions. 
The  author  does  not  distinguish  between  successive  generations  of  equip¬ 
ment,  nor  does  she  address  the  many  support  equipment  components  and 
automation  features  that  enhance  today’s  ATC  system.  And.  although  the 
author  recognizes  that  some  sophisticated  internal  aircraft  systems  (e.g.. 
inertial  navigation  systems  and  cockpit  radar  systems)  augment  and  en¬ 
hance  traditional  ATC,  she  focuses  solely  on  ext  email  systems  that  support 
terminal  ATC  operations  and  en  route  navigation.  Likewise,  discussions  of 
ATC  procedures  (both  peacetime  and  wartime)  are  simplified.  The  author’s 
intent  is  to  leave  readers  with  a  sound  understanding  of  the  concepts 
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underlying  tlie  Air  Force’s  ATC  sysleni  and  a  vision  of  how  the  pieces  fit 
together. 

Sixth,  this  paper  does  not  consider  such  associated  missions  as  combat 
flight  inspection,  standardization  and  evaluation,  or  the  air  traffic  system 
analysis  program.  Although  these  functions  are  essential  to  ensure  that 
the  entire  ATC  system  (equipment  and  controllers)  is  operating  within 
allowable  parameters  and  at  peak  efficiency,  they  are  not  central  to  the  ATC 
mission  itself. 

Finally,  this  paper  ignores,  for  the  most  part,  theater  differences.  There 
are  significant  differences  between  the  Air  Force  ATC  roles  in  Europ>e  and 
the  Pacific,  as  well  as  in  potential  roles  in  Latin  America  or  the  Middle  East. 
Tlieater  variations — ^which  are  driven  by  operator  requirements,  host- 
nation  restrictions,  and  the  existing  infrastructure — are  important,  but 
various  constraints  precluded  an  effort  to  address  all  theaters  adequately. 
Most  of  the  information  this  paper  provides  is  general  and  applies,  with 
some  tailoring,  to  any  theater  or  situation.  Most  examples,  however,  come 
from  one  theater — the  Pacific. 
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Chapter  1 


Basic  Concepts 


Since  the  intended  audience  for  this  paper  is  quite  diverse,  this  chapter 
establishes  a  baseline  by  introducing  key  concepts  and  defining  terms 
central  to  the  following  chapters.  The  chapter  is  divided  into  two  major 
subsections;  air  traffic  control  (ATC)  and  air  base  operability  (ABO).  The 
first  section  begins  by  providing  some  historical  background  for  the  military 
ATC  system.  It  then  discusses  the  current  structure  of  the  Air  Force  system 
and  the  future  utility  of  that  system.  Likewise,  the  second  section  discusses 
ABO’s  past,  present,  and  future.  The  chapter  concludes  with  a  short 
discussion  of  the  relationship  between  ATC  and  ABO. 

Air  Traffic  Control 

Air  traffic  control  service  is  defined  in  Joint  Publication  1  -02.  Department 
of  Defense  Dictionary  of  Military  and  Associated  Terms,  as:  “A  service 
provided  for  th  e  purpose  of . . .  preventing  collisions  . . .  between  aircraft, . . . 
between  aircraft  and  obstructions,  and  .  .  .  expediting  and  maintaining  an 
orderly  flow  of  air  traffic.”*  Although  those  familiar  with  today’s  highly 
automated  and  complex  ATC  equipment  may  believe  ATC  is  an  innovation 
of  the  “video  age.”  it  has  actually  been  around  in  simpler  forms  for  more 
than  half  a  century.  To  understand  the  future  wartime  mission  of  ATC.  it 
is  necessary  to  first  look  at  how  the  system  evolved. 

History 

Air  traflic  control  in  the  US  military  traces  its  roots  to  July  1914  when 
“House  of  Representatives  Bill  5304  assigned  the  Aviation  Section  of  the 
United  States  Army  Signal  Corps  .  .  .  ‘the  duly  of  .  .  .  supervising  the 
operation  of  all  military  aircraft,  including  balloons  and  aeroplanes,  all 
appliances  pertaining  to  said  craft,  and  signaling  apparatus  of  any  kind 
when  installed  on  .said  craft. In  the  early  1920s.  the  Armj’^  Air  Corps 
established  an  aerial  transportation  route  with  major  stations  at  Bolling 
Field,  District  of  Columbia;  Langley  Field.  Virginia:  McCook  Field,  Ohio: 
Mitchel  Field.  New  York:  Chanute  Field.  Illinois:  Selfridge  Field.  Michigan: 
and  Wright  P'ield,  Ohio.'^  “Radio  stations  were  established  at  the  seven 
major  stations,  but  [were]  not  operated  as  a  ‘system.’  Each  airfield  and  the 
communications  provided  were  the  responalbillty  of  the  local  commander."'* 
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The  resulting  gaps  in  coverage  were  furt  her  exacerbated  by  pilot  reluctance 
to  use  the  new  radio  procedures. 

Until  tile  mid  1 930s  .  .  .  radio  rei'eption  was  dilTicult.  if  at  times  not  entirely  Impossible, 
beeaufie  of  engine  ignition  interference.  Moreover,  the  complex  wiring  for  recelver.s 
and  transmitters  often  caused  fires  in  the  aircralt  [undj  early  radio  sets  weighed  so 
much  that  the  payload  and  fuel  load  had  to  be  reduced  when  radios  were  carried.  As 
a  result,  many  pilots  de  veloped  an  antipathy  to  radios  so  violent  that  many  of  them 
tossed  sets  overboard  cjid  reported  their  accidental  loss.® 

Fortunately,  such  aviation  pioneers  as  Lt  Col  Henry  H.  (“Hap”)  Arnold 
and  Capt  Harold  M.  McClelland  recognized  the  need  for  an  integrated 
system  of  adequate  ground-air-ground  communication.®  A  turning  point 
came  in  the  summer  of  1934  when  10  B-10  bombers,  led  by  Arnold,  “flew 
a  distance  of  8.290  miles  from  Bolling  Field.  Washington,  D.C..  to  Alaska 
without  mishap.  .  .  .  The  flight  was  never  out  of  contact  with  communica¬ 
tions  systems  rn  the  ground  [and]  information  on  weather  and  local 
conditions  was  continuously  available."^  Shortly  after  that  epic  flight. 
Arnold  and  a  group  of  other  aviation  pioneers  met  in  Washington.  D.C..  to 
discuss  a  future  architecture  for  airways  communications.®  They  agreed 
that  an  effective  system  should  include  four  elements: 

1)  Alerted  Point -to- Point — radio  stations  at  airfields  would  remain  continuously  aware 
of  planes  in  flight  and  would  be  free  from  interference  by  other  traffic  such  as  long 
administrative  messages  or  attention  to  other  duties;  2)  Air/ Ground  and  Ground /Air — 
uninterrupted  contact  ensuring  emergency  attention  when  needed;  3)  Navigational 
Aid — by  means  of  radio  beacons,  compasses,  and  transmission  of  regular  weather 
information;  4)  TVaffic  Control — at  airfields  for  both  takeoff  and  landing.® 

Yel,  it  was  i  .  until  1937  that  a  War  Department  subcommittee  on 
communications  chaired  by  Lt  Col  Robert  Olds  published  a  report  (com¬ 
monly  referred  to  as  the  Olds  Report)  that  “recommended  establishment  of 
an  ‘Army  Airways  Control  System’  comprised  of  meteorological,  airways, 
and  airdrome  control  within  the  continental  United  States  (CONUS)  and  in 
overseas  possessions.”*®  A  year  later. 

Headquarters  Army  Air  Corps  established  the  Army  Airways  Communications  System 
(AACS).  'Ihe  primary  mls.sion  of  AACS  was  to  provide  air-ground  and  ground-air 
communications  between  (airborne  aircraft  and]  AACS  aeronautical  stations  in  the 
continental  United  States  to  promote  safety  and  to  facilitate  flying  operations.  The 
secondary  mission  was  to  provide  point-to-point  communications  between  ground 
radio  stations  in  the  continental  United  States.  These  stations  transmitted  aircraft 
movement  reports,  weather  reports,  and  messages  relating  to  Army  airways  traffic 
between  ground  stations.  Air  traffic  control  was  added  as  an  AACS  mission  in  1939. ' ' 

During  the  next  50  years,  basic  ATT^  responsibilities  remained  essentially 
the  same,  although  the  equipment  available  to  accomplish  the  ATC  mission 
became  increasingly  sophisticated.  Perhaps  the  most  revolutionary  change 
involved  the  invention  of  radar.  (Radar  is  an  acronym  for  radio  detection 
and  ranging.)  In  simple  terms,  a  radar  transmitter  creates  radio  waves  that 
are  emitted  by  its  antenna  as  short,  powerful  pulses  of  radio  energy.  These 
waves  are  reflected  as  echoes  from  objects  located  within  the  antenna's  field 
of  vision.  Tlie  time  a  reflected  wave  takes  to  return  indicates  how  far  away 
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the  object  is  (i.e.,  its  range).  The  direction  from  which  it  returns  reveals  the 
object’s  location.  The  reflected  waves  are  enhanced  by  a  receiver  so  the 
object’s  range  and  bearing  from  the  radar  set  can  be  depicted  visually  on  a 
radar  display. 

In  the  1920s  and  1930s,  American.  British,  and  German  teams  working 
along  parallel  lines  began  experimenting  with  radar.  Although  the 
Americans  and  Germans  were  not  far  behind,  the  British  team  led  by  Sir 
Robert  Watson-Watt  was  the  first  to  field  an  air  defense  radar  system.  The 
system  was  tested  successfully  against  Royal  Air  Force  aircraft  in  1937. 
Immediately  following  that  test,  the  British  began  constructing  a  chain  of 
radar  sites  to  protect  their  eastern  and  southern  coasts.  “Just  before  the 
Battle  of  Britain  [August  19401,  the  British  had  57  radar  stations — many 
with  standby  and  supplementary  mobile  equipment — in  an  uninterrupted 
watch  over  the  British  Isles. 

When  the  Germans  launched  waves  of  bombers  against  England,  those 
radar  systems  provided  a  decisive  edge.  'Flie  British  ability  to  launch 
fighters  in  response  to  radar  warnings  resulted  in  heavy  German  losses. 
When  the  Battle  of  Britain  ended,  602  attacking  German  aircraft  had  been 
destroyed  as  compared  to  259  British  losses.  Concluding  that  the  costs  of 
trying  to  slip  through  the  British  radar  network  were  too  high,  the  Germans 
turned  their  attention  to  other  militaiy  targets.'^ 

Once  the  Battle  of  Britain  convincingly  demonstrated  the  value  of  radar 
as  a  defensive  measure,  other  uses  rapidly  became  apparent.  Military 
applications  of  radar  quickly  expanded  to  include  such  functions  as  air 
trafi'ic:  control,  fri  fact,  the  US  Army  Air  Corps  employed  its  first  radar 
system,  known  as  ground  control  approach  (GCA)  radar,  in  Great  Britain 
in  the  spring  of  1944.  The  system  was  revolutionary  because  it  enabled 
controllers  to  “sight”  an  approaching  aircraft  30  miles  away  from  an  airport 
and 

instruct  liie  pilot  in  the  proper  speed,  fdtitude.  and  direction  needed  to  stay  on  the 
correct  glide  path  to  the  runway  for  a  sate  landing  when  either  darkness  or  weather 
conditions  prevented  the  pilot  from  seeing  the  runway.  It  was  an  economical  system, 
not  only  In  the  lives  and  aircraft  it  saved,  but  because  the  aircraift  required  no  special 
equipment  and  the  pilot  needed  no  special  training.  Its  inventor.  Dr  Luis  W.  Alvarez, 
was  presented  the  coveted  Collier  Trophy  by  President  Harry  S  Truman  in  1946.  The 
Collier  award  selection  committee  called  ground  controlled  approach  radar  “Uie 
greatest  achievement  in  aviation  in  America."'® 

One  limitation  of  the  early  radar  systems  quickly  became  apparent, 
however.  As  Sir  Robert  Watson-Watt  pointed  out,  “It  is  of  little  value  to 
know  there  is  an  aircraft  out  there  unless  we  know  whether  it  is  friend  or 
foe.”*^  One  might  argue  that  “friendlies"  would  respond  to  radio  com- 
rriunicalions  from  controllers  asking  for  identification,  ergo  any  aircraft 
failing  to  respond  must  be  hostile.  That  is  a  dangerous  assumption,  as  any 
pilot  who  has  experienced  radio  failure  before  returning  to  base  would 
attest.  This  limitation  was  addressed  in  the  1950s  with  the  introduction  of 
the  air  traffic  control  radar  beacon  system^ — also  known  as  secondary 
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ra<!ar.  ( i  lie  fiiuetioiis  oi  pranar^'  and  secondary  radar  are  discussed  later 
in  this  c  hapter.) 

Combined  with  standard  radar  idenlific'ation  procedures,  secondary 
radar  inadt*  it  possil’le  lor  controllers  to  identify  aircraft  in  tfie  controllers’ 
areas  of  lesjionsiliility  without  transniissions  from  the  pilots.  Not  a 
fcMilfiroof  system,  cctlainly,  but  more  reliable  than  depending  solely  on 
pr  imary  radar  targets  and  two-way.  pilot  controller  cormnunicat ions.  With 
the  development  of  secondary  radar,  controllers  had  the  basic  tools  they 
vvould  need  to  sn[)|)ort  [lear  etiine  anci  (  ornhat  a.ir  erperations  througli  the 
next  three  decades. 

Current  System 

loday,  Air  Force  Communic  ations  Command  (Af'CC) — the  successor  to 
AACS — is  res[)onsif)!e  for  the  Air  Force-  air  tralVie  control  mission.  AFCC’s 
deputy  chief  of  stall  lor  air  traffic-  ser\'ieces  is  lire  Air  Forces  exc'culive  agent 
for  the  free  world’s  largest  military  ATC  system.  In  that  c  apacity,  the  deputy 
ehiel  oversees  operations  of  approximately  120  control  lowers  and  more 
than  80  radar  facilities  worldwide.''*  At  the  base  level,  ATC  service  is 
provided  by  enlisted  air  tralfic  controllers  assigned  to  communications 
squadrons  or  groups.  One  or  two  company -grade  officers,  a  chief  of  air 
t  raftic  control  operations  (CATCO),  and.  perhaps,  a  deputy  CATcO  normally 
supervise  operations,  although  a  field-grade  cjfiicer  may  be  assigned  as  the 
CATCO  tor  more  complex  operations.  US  peacetime  control  procedures  are 
fiigidy  stcuidardized  and  prescribed  by  the  Federal  Aviation  Administration 
(FAA). 

Beyond  these  general  characteristics,  base  Al'C  systems  vary  widely  in 
individual  components  and  responsibilities.  For  purposes  of  this  research, 
a  “generic”  A'l'C  system  consists  of  a  control  tower,  a  radar  system  (com¬ 
posed  of  an  operations  center,  a  surveillance  radar,  and  a  precision 
approach  radar),  a  tactical  air  navigation  (TACAN)  system,  an  instmment 
landing  system  (ILS),  ultrahigh  frequency  (UHF)  and  very  high  frequency 
(VHF)  radios,  air  traffic  controllers,  a  set  of  established  ATC  procedures 
(including  both  peacetime  and  wartime  procedures),  and  some  amount  of 
airspace  delegated  for  USAF  ATC  operations.  The  following  paragraphs 
briefly  describe  radar,  control  tewer.  TACAN.  ILS,  and  controller  functions. 

Radar  Operations.  I'he  ground  control  approach  radar  of  World  War  11 
has  evolved  into  the  two  basic  types  of  military  ATC  radar  systems  in  use 
today.  Airport  surveiHance  radar  uses  an  antenna  that  rotates  360  degrees. 
As  the  beam  .sweeps.  It  scans  for  objects  in  all  directions  out  to  a  distance 
of  approximately  60  miles.  Arcrafl  within  that  range  are  depicted  on  a 
controller’s  radar  scope  as  bright  spots.  Tliese  targets  are  known  as 
primary  or  “raw”  radar  targets.  The  locations  of  targets  on  the  scope  allow 
the  controller  to  detennine  each  target’s  bearing  and  distance  from  the 
radar  .set.  A  secondary  radar  antenna  operates  in  concert  with  the  primary 
ratlar  by  .sending  out  an  interrogation  signal  to  the  onboard  transponders 
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of  aircraft  within  its  ran^c.‘*^  't  hese  transponders  reply  witti  a  gn)up  of 
coded  pulses.'^'  When  the  pulses  are  decoded  and  displayed  on  a  radar 
scope,  they  consist  ot — at  a  mininniin — a  stcondar/  radar  target,  a  four 
digit  aircraft  code  or  “squawk,”  and  aircrali  attitude.  Using  the  priinaiy 
radar  targets  and  the  secondary  radar  information,  radar  controllers  pro 
vide  heading  and  altitude  directions  to  landing  and  departing  aircraft  and 
decontlict  traffic  within  their  assigned  control  area. 

Precision  approach  radar  (PAR),  the  second  basic  type  of  radar  system,  is 
only  concerned  with  a  narrow  corridor  along  the  final  approach  course.  'Two 
separate  antennas  scan  horizontally  and  vertically  to  provide  distance, 
course,  and  glide-path  information.^^  The  azimuth  antenna,  which  scans 
approximately  20  degrees  horizontally,  provides  information  that  allows 
controllers  to  tell  pilots  how  far  they  are  from  the  runway  and  how  far  left 
or  right  of  the  runway  centerline.  The  elevation  antenna  scans  about  8 
degrees  vertically,  allowing  controllers  to  provide  advisories  as  to  aircrali 
position  in  relation  to  the  gUde  path.  Both  types  of  infonnation  are 
displayed  on  a  single  scope,  allowing  a  controller  to  talk  the  pilot  dowai  the 
appror  ch  course  to  a  precision  landing  in  adverse  weather  conditions. 

Tower  Operations.  The  control  tower  is  probably  the  first  thing  to  come 
to  mind  when  someone  mentions  ATC.  Yet.  the  control  tower  actually  plays 
a  limited — albeit  vital — role  in  the  ATC  system.  Tower  controllers  can  best 
be  thought  of  as  traffic  cops  working  in  three  dimensions.  They  are 
responsible  for  the  airport  traffic  area  (ATA),  wliich  is  usually  the  “airspace 
within  a  horizontal  radius  of  five  statute  miles  from  the  geographic  center 
of  any  airport  which  a  control  tower  is  operating,  extending  from  the 
surface  up  to.  but  not  including,  an  altitude  of 3.000  feet  above  the  elevation 
of  the  airport. Pilots  are  prohibited  from  entering  an  ATA  unhl  given 
permission  to  do  so  by  the  control  tower.  Tower  controllers  provide  airfield 
advisories  as  well  as  clearances  for  landing  and  departing  aircraft .  and  t  hey 
sequence  all  traffic  within  the  ATA.  These  responsibilities  sound  sirnph', 
until  one  considers  that  some  of  those  aircraft  are  being  controlled  by  t  lie 
radar  facility. 

To  understand  how  tower  and  radar  operations  mesh,  one  must  under¬ 
stand  the  difference  between  instrument  flight  rules  (IFR)  and  visual  flight 
rules  (VFR)  operations.  A  pilot  flying  IP'R  relies  on  cockpit  instruments  and 
heading/allitude  instructions  from  an  ATC  radar  facility  Id  navigate  from 
point  to  point  and  to  remain  safely  separated  from  other  aircraft.  A  pilot 
flying  VFR  “relies  his  own  sight  to  keep  track  of  his  route  and  on  his 
alertness  to  avoid  other  aircraft.”^'*  IFR  procedures  can  be  used  whenever 
the  pilot  desires,  but  they  are  required  when  weather  conditions  fall  below 
certain  ceiling  and  visibility  minimums. 

When  weather  conditions  are  above  IFR  minimums.  air  traffic  in  the  ATA 
usually  consists  of  a  mix  of  VFR  and  IFR  txalfic.  For  example,  pilots  flying 
visually  are  operating  VFR  and  talking  to  tower  controllers;  pilots  making 
practice  instrument  approaches  are  operating  IFR  and  are  in  voice  contact 
with  radar  controllers  throughout  the  approach.  TWo  controllers  handling 


aircraH  via  dillrrcni  proreciures  within  the  same  airspace  (the  ATA)  sounds 
like  a  recipe  lor  disaster,  but  the  key  to  success  is  that  the  tower  controllers 
are  still  responsible  tor  “a;uai(iin^"  the  Al'A.  Radar  controllers  must  obtain 
tower  appi'oval  betore  ITR  aircraft  enter  the  A1  A,  and  tower  controllers  then 
sequence  aiiera.ll  tlying  VFF^  into  the  landing  sequence  along  with  all  IFR 
traftie  coni  rolled  by  the  radar  tacility.  These  procedures  may  sound  overly 
eomplicat'  cl,  but  they  work.  A  system  of  coordination  lights,  interfacility 
hot -line  comniunieation,  and  well-established  procedures  ensures  that  IFR 
and  Vf'K  liallic  mesh  smoothly. 

Tactical  Air  Navigation  System.  The  TACAN  system  was  introduced  in 
1957  anrl  is  still  tlu  piirnary  navigation  system  in  use  today  for  en  route 
point  to-point  navigation.^  ’  TACANs  are  “very  high  frequency  onmirange 
radio  stations  that  send  guidance  directions  to  all  degrees  of  the  com- 
I»ass.”^*’  By  homing  in  on  the  TACAN  for  a  particular  location,  pilots  can 
determine  their  bearing  and  distance  from  the  airfield  and  can  fly  toward 
tfiat  point.  Although  I'ACANs  arc  limited  to  line-of-sight  coverage,  their 
signals  can  be  received  from  as  much  as  200  miles  away. 

Instrument  Landing  System.  An  ILS  provides  a  precision  approach 
capability  similar  to  that  of  precision  approach  radar.  An  ILS  consists  of  a 
fixed  locali/er  beam  that  provides  guidance  to  an  airport  runway,  a  fixed 
glide-path  beam  that  provides  guidance  during  descent,  and  marker 
beacons  that  define  an  aircraft’s  position  along  the  approach  course. ILS 
receivers  in  aircraft  indicate  deviation — left  or  right,  up  or  down — from  a 
standard  approach  course. Like  PAR,  an  ILS  is  restricted  to  straight-line 
approat  hes;  ho  v  ver,  a  major  tlifference  is  that  ILS  does  not  require 
pilot -to-conl roller  communication. 

Controllers.  Everyone  who  goes  to  the  movies  or  watches  television  can 
visualize  air  traffic  controllers  in  towers  or  at  ATC  radar  scopes,  and 
basically  understands  what  controllers  do  for  a  living.  Controller  qualifica¬ 
tions  and  specific  responsibilities  need  not  be  discussed  here,  but  a  few 
points  require  clarilication.  Most  AFCC  controllers  are  assigned  to  fixed 
(i.e.,  permanently  installed)  tower  and  radar  facilities.  They  generally  work 
either  tower  or  radar  operations — but  not  both.  Although  AFCC  emphasizes 
maintaining  a  cadre  of  dual-qualified  controllers  at  each  base,  training 
realities  make  it  virtually  impossible  for  all  controllers  to  be  both  tower  and 
radar  rated.  Controllers  complete  an  extensive  local  training  program 
wherever  they  are  assigned,  and  a  previously  qualified  controller  may  need 
six  to  nine  months  training  (or  longer)  to  earn  a  “facftity  rating"  at  a  new 
base.  Thus,  requiring  each  controller  to  earn  both  a  tower  and  radar  rating 
is  not  feasible.  Tlifs  point  is  significant  because  a  lack  of  dual-qualified 
controllers  can  limit  an  ATC  manager’s  flexibility  during  contingency  or 
wartime  situations. 

In  addition  to  the  command’s  fixed  ATC  systems  at  CONUS  and  overseas 
bases,  five  Af'CC  combat  communications  groups  (three  in  CONUS,  one  in 
Europe,  and  one  in  the  Pacific)  provide  tactical  ATC  service  when  and  where 
it  is  needed.^'*  One  of  the  missions  for  these  units  is  restoring  ATC  service. 
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Controllers  and  maintenance  technicians  deploy,  along  with  mobile  control 
towers,  radar  approach  controls,  and  TACANs,  to  bases  where  fixed  ATC 
equipment  has  been  damaged  or  destroyed.  (Combat  communications 
groups  can  provide  additional  personnel  to  augment  the  controller  force  or 
to  replace  casualties  at  main  operating  bases,  and  controllers  can  deploy 
along  with  their  mobile  ATC  equipment  to  a  bare  base.  Although  combat 
communications  units  deploy  routinely  for  exercises  and  training  missions 
or  to  provide  ATC  support  during  upgrades  of  fixed  ATC  equipment,  it  is 
important  to  remember  that  their  priniaiy'  mission  is  combat  suppoh.  'l\vo 
recent  military  operations  gave  them  the  opporlunity  to  test  their 
capabilities.  In  1983  the  2d  Combat  Communications  Group  from  Fatrii  k 
AFB,  Florida,  deployed  controllers  and  equipment  into  Grenada  in  support 
of  Operation  Urgent  Fury.  In  1989  the  3d  Combat  Communications  Group 
trom  Tinker  AFB.  Oklaiioma.  deployed  to  Panama  in  support  of  Operation 
Just  Cause. 

One  final  point  of  clarification  may  be  helpful.  Many  people  confuse 
combat  controllers  with  air  traffic  controllers.  After  all,  it  seems  logical  that 
controllers  assigned  to  combat  communications  groups  would  be  called 
combat  controllers.  Not  so;  they  are  simply  air  traffic  controllers,  as  are 
their  brothers  and  sisters  who  man  Oxed  ATC  facilities. 

Combat  controllers  are  a  totally  separate  group.  They  do  provide  AfC 
service,  but  they  are  assigned  to  Military  Airlift  Command  (MAC)  special 
operations  units.  Combat  controller  teams  provide  “airspac  e  control  ser¬ 
vices  at  remote  assault  zones,  ['fheyl  deploy  .  .  .  clandestinely  ahead  ol 
main  assault  forc^.  .  .  .  and  provide  .  .  .  en  route  or  terminal  navigation 
aids"  as  well  as  basic  landing  and  departure  services.^®  Combat  controllers 
are  among  the  first  personnel  to  arrive  at  a  bare  base  or  as.sault  zone.  They 
deploy  to  these  forward  operating  locations  (often  via  parachute)  to  establish 
landing  and  drop  zones  and  to  provide  ATC  service  for  future  air  ojiera- 
tions.'^  Although  combat  controllers  attend  the  basic  controllers'  course 
alongside  AFCC's  air  traffic  controllers,  (heir  career  paths  diverge  once  (he 
preliminary  course  is  completed.  Combat  controllers  attend  specialized 
training  including  scuba  diving,  parachutist,  combat  survival,  and  water 
survival  courses.  At  the  conclusion  of  their  training,  they  receive  a  unique 
Air  Force  specialty  code.^^ 

flistorically,  there  has  been  little  integration  of  (lie  two  groups  of  control¬ 
lers  beyond  their  initial  training.  Combat  controllers  are  not  assigned  to 
AFCC’s  ATC  facilities  nor  are  AFCC’s  controllers  assigned  to  combat  con¬ 
troller  duty.  However,  a  1988  agreement  between  the  4th  Combat  Com¬ 
munications  Group  at  Yokota  Air  Base  (AB),  Japan,  and  then  Detachment 
2  of  the  1723d  Combat  Control  Squadron  at  Clark  AB.  Republic  of  the 
Fhilippines,  resulted  in  some  joint  training  between  the  two  groups  anti  a 
better  understanding  of  each  other’s  respciiSibilities  and  capabilities.  *’ 
Such  an  appreciation  of  mutual  capabilities  is  important  in  a  wartime  or 
contingency  situation  becau.se,  “if  a  long-term  operation  is  IrequiredJ.  the 
combat  control  team  may  be  replaced  by  combat  communications  (control- 
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It'is].  navigation  aids,  and  A'l'C  labilities. Although  this  paper  does  not 
speidlieally  address  the  combat  controller  career  held,  some  of  its  findings 
,ind  !(■( onunendations  may  he  of  interest  to  that  group. 

Future- -Force  Multiplier? 

Filots  are  lamiliar  with,  and  ohen  grumble  about.  ATC-iinposed  airspace 
and  living  rest  rictions  In  a  peacetini''  environment .  Many  like  to  think  that 
in  this  age  o(  supersophislicaterl  jets  anti  state-of-the-net  navigational  aids 
all  < onlrols  would  be  lilted  in  wartime,  and  ATC  would  be  a  "‘nonplayer.’’ 
However,  according  to  a  recent  Air  Stall  letter: 

Ail  space/Air  t  rallk  eonlrol  systems  are  vital  toree  multipliers  and  integral  c  omponents 
ol  the  c'oimi.and  and  (a)ntrol  .sysiem  during  c:oinbat  'Fliey  provide  airspace  deconflic- 
tinn  in  th-'  combat  zone:  launch,  separation  .uid  recovery  of  airc-raft;  and  base 
del.  list  /  .u  vf  illancc.  .ue'  repo!  Itng.  I1)ese  hinc  lions  enhance  combat  effeettve- 

iiess  hv  |)romoting  the  s<de.  flexible  u.se  of  airspac'e.  *’ 

Iti  short,  the  base  ATC  .system  provides  eritiral.  direct  support  for  Ih.  air 
Ijasc'  hying  mission — in  peacetime  and  wartime.  Although  aircraft  can 
launch  and  recover  without  a  functioning  ATC  .system,  the  .system  adds  ar 
element  ol  safe*!  v  and  ensures  an  orderly  and  exjieditious  flow  of  air  traffic, 
rhese  advantages  not  only  make  ATC  a  key  player  in  the  effort  to  generate 
and  recover  cirmbat  .sorties  hut  also  make  ATC  laeilities  lucrative  targets. 

In  1 987  LI  Gen  Michael  J.  Dugan,  then  Headquarters  USAF  deputy  chief 
ol  stall  lor  operal  ions,  told  AFCC’s  deputy  chief  of  staff  for  air  traffic  services 
(hat  “AFCC  iweds  to  put  more  emphasis  on  combat."'^®  AFCC  is  making  a 
(  (incetlc'd  ellort  <  lollow  tins  advice.  I'or  example,  a  May  1988  AFCC 
frrieling  -“A'K  '  in  the  Combat  environment."  presented  to  major  comman'’ 
(MAJCOM)  deputy  chiefs  of  staff  for  operali'^  is  at  Constant  Vigil  XX — 
disc  Mssed  the  concept  ol  wartime  ATC  operations.  AFCC’s  perception  of 
operator  ''cquirement.j.  base  ATC  capabilities,  and  system  limitationr.^^ 
Operational  readiness  inspeelions  have  plac'  1  additional  emphasis  on 
lest  mg  A  rc  survivability  in  a  hostile  environmenl.  The  AFCC  intelligence 
stall  pul  together  an  analysis  of  Soviet  ATC  capabilities  and  limitations, 
whir  h  has  since  been  briefed  to  operators  in  the  Pacific  Lheater.^®  In 
adflit  ion,  (here  has  been  a  surge  in  stab  cITorts  to  define  how  the  ATC  system 
will  integrate  with  Hie  tactical  air  control  system  in  wartime.  /Ml  of  these 
( Hurls  arc  gcartd  tow.ird  educating  both  1  he  operations  and  combat  support 
cornrn  iriities  as  to  the  capabilities  of  (he  ATC  system  as  well  as  the  force 
enhancement  role  it  can  play  in  future  conllicls. 


Air  Base  Operability 

AI"K  ,  560  I .  Air  Hasc  OfHrahUUif  Planning  and  OfJt'rations,  defines  air  base 
opcrabilil  v  as  “lho.se  measures  ncces.sary  to  integiate  the  wartime  opera¬ 
tional  rc()uiifmcrils  ol  all  base  fumtlons  to  defend  agalnsC  mitigate  the 
(•llc(  Is  ol.  and  n  cover  from  hostile  aition.  Tire  overall  objective  of  ABO  is 
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to  sustain  sortie  generation  eajjability  to  continue  employment  of  air 
power. Tliat  ovemrr  hinj;  ot)je<.  tive  is  tjroken  into  tour  basi*^'  objectives: 
to  defend  air  bases  from  attack,  to  survlr-e  by  minimizing  the  eC'ects  ot  an 
attack,  to  recover  quicidy  and  etlectively  alter  an  attack,  and  to  generate 
combat  sorties."'*’  A  fifth  objective — support — is  sometimes  used  to  describe 
all  supporting  measures  employed  to  accomplish  the  “four  pillar"  objec¬ 
tives.''  This  paper  treats  the  support  role  as  an  integral  component  of  each 
of  the  four  primary  objectives  rather  than  as  a  separate  objective. 

History 

Altho'igh  the  roots  oftoday's  ABO  can  be  traccxi  back  to  the  rudimentary 
air  base  delense  concepts  of  World  War  1.  the  genesis  of  j*J30  as  an 
integrated  fouc  pillar  prograrn  actually  occurred  in  the  mid- 1980s. At 
least  partially  as  a  .esiiit  of  the  ltt8b  Salty  Demo  e.vcrcise  at  Spangdahlem 
AB,  West  Germany,  ABO  has  generated  a  great  oeal  of  interest  at  senior 
levels,  A  highly  realistic  exercise,  Sally  Deme)  simulated  repeated  attacks 
on  the  air  base  and  demonstrated  conclusively  that  “even  a  fairly  moderate 
Soviet  attack  could  reduce  our  ability  to  generate  sorties."'^ 

The  results  of  .Salty  Demo  were  described  as  “a  sobering  demonstration 
,af  the  synergistic  chaos  that  ensues  when  everything  goes  wrong  at  the 
same  time.”''''  Salty  Demo  planners  integrated  a  wide  variety  of  plausible 
air  ba.se  attack  results,  including  runway  damage,  massive  casualties,  and 
damage  to  “aircraft,  vehicles,  buildings,  communications,  and  power  .  ,  . 
systems,""''’  1'he  ,  'suits  stunned  both  the  military'  and  civilian  leadersrap 
of  the  Air  Force.  Wiien  the  smoke  cleared,  the  final  exercise  report  con¬ 
tained  316  recommendations,  encompassing  the  entire  spectrum  of  ABO 
objectives.  These  recommendations  were  classified  as  “critical,  serious, 
workaround  or  enhancement."'"’ 

.\s  a  residt  of  that  exercise.  Secretary  of  the  Air  Force  Edward  C.  Aldridge 
identified  ABO  as  one  of  the  highest  USAF  priorities,  and  he  established  the 
position  of  assistant  secretary  for  readiness  support.  Aldridge  directed 
Tidal  W.  McCoy,  the  new  assistant  secretary,  to  resolve  the  air  base 
problem.""'  A  wide  variety  of  programs  were  initiated  or  given  renewed 
emphasis  in  an  pfiort  to  do  that.  For  examp'e,  “network[sl  of  fixed  and 
mobile  radars  (were  upgraded  to)  provide  low-,  medium-,  and  high-r'titude 
coverage  of  friendly  airspace";  point-del''nse  weapons  were  upgraded:  alter¬ 
nate  landing  .strips  were  constructed  or  improved;  and  critical  base  lacilities 
were  hardened,  revetted,  or  camouflaged.""'  In  spite  of  all  this  activity,  a 
1989  Headcjuarlers  IJ.SAF  functional  management  inspection  of  AI3C  iden¬ 
tified  continuing  problems.*  '  Funding  constraints,  which  some  argue 
reflected  a  belief  that  ABO  was  not  a  .serious  i.ssue  and  thus  did  not  wairant 
a  high  priority  in  ttie  Air  Force  budget  process,  were  at  least  partially  to 
blame  for  the  lack  of  fjrogress. 
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Current  Status 

The  underlying  assumptions  olToday’s  ABO  program  are  that  (1)  airbases 
will  be  attac  ked.  (2)  some  attackers  will  get  through  the  base  defenses,  and 
(.1)  c  ritical  iacililies  and  resources  will  be  targeted.^’  Therefore,  program 
objectives  must  be  to  reduce  the  weight  of  an  attack,  mitigate  the  effects  of 
an  attack,  and  recover  following  the  attack  to  continue  tlie  war-fighting 
mission.'’^ 

Aithough  verbal  support  for  ABO  continues,  funding  for  ABO  project  s  has 
slowed  to  a  trickle.  In  an  8  May  1990  briefing  at  the  Air  Command  and 
Staff  College,  Col  Gary  IT  Silence.  Headquarters  Pacific  Air  Forces  (PACAF) 
direc  tor  of  support  operations,  contended  that  the  initial  funding  for  ABO 
programs  was  premature.  Too  much  money  was  pumped  into  the  program 
too  soon.  I^ick  of  a  clear  “vision"  of  ABO  objectives,  lack  of  experienced 
ABO  managers,  and  lack  of  a  base  populace  which  understood  the  intent 
behind  ABO  all  contributed  to  the  problem.  Consequently,  most  ABO 
dollars  were  funneled  toward  such  “high-ticket"  items  as  equipment  ac- 
cpiisition  and  facilities  construction.  Few  results  were  seen,  aicd  the 
equipment  now  ready  to  field  is  being  canceled  for  lack  of  funds. 

Although  funding  shortfalls  have  slowed  progress  toward  resolving  many  | 

of  the  issues  Salty  Demo  identified,  efforts  to  “sell"  air  base  operability  are 
beginning  to  yield  results.  Most  importantly,  there  has  been  a  significant 
atUtude  shifl,  “in  the  thinking  of  leaders  and  planners.  Many  [senior 
le<  rs!  now  talk  about  ‘fighting  the  air  base.’  a  concept  that  regards  the 
installation  as  a  war-flghting  asset  akin  to  a  weapon  system  instead  of  as 
incidental  real  estate."'^  Most  Air  Force  leaders  now  recognize  that  our  air 
bases  are  no  longer  sanctuaries  and  are  looking  seriously  at  ways  to  ' 

integrate  all  the  components  that  assure  our  ability  to  defend,  survive, 
recover,  and  generate  effective  combat  sorties.  There  is  a  long  way  to  go, 
bid  such  tools  as  the  ABO  regulation,  an  ABO  master  plan,  base  capability 
acquisition  plans,  and  base-level  ABO  working  groups  are  in  place  and 
guarantee  that  the  program  will  continue  to  receive  senior-level  attention. 

Despite  such  attention,  ABO  will  not  be  a  fully  successful  program  until  a 
war- fighting  mind -set  Is  firmly  cnlicnchcd  throughout  the  service. 

Air  base  operability  is  the  responsibility  of  the  entire  base  populace.  All 
“blue-suiters"  must  be  mentally  and  physically  prepared  to  fight  the  air  base 
war.  Winston  Churchill  voiced  tfiis  sentiment  early  in  World  War  II  in  a 
letter  to  his  air  minister,  “Every  airfield  should  be  a  stronghold  of  fighting 
air-groundsmen,  and  not  the  abode  of  uniformed  civilians  in  the  prime  of 
life  protected  by  detachments  of  soldiers.  Churchill  was  absolutely  right, 
and  his  comments  are  directly  applicable  to  the  highly  skilled  technicians 
today's  Air  Force  depends  on.  Many  of  these  technicians  still  see  the  air 
base  war  as  the  other  guy’s  problem.  They  believe  only  pilots  and  aircraft 
maintainers  will  fight  the  war,  but  that  is  not  the  case.  “Aircraft  armed  to 
the  gills  sitting  on  the  ramp  or  in  shelters  don’t  win  battles.  They  need  to 
be  launched  and  recovered."^®  The  (usually  unspoken)  attitude  of  many 
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support  personnel,  including  air  trallic  controllers,  is;  “I’m  a  technical 
specialist,  if  there’s  an  air  base  attack,  the  Army  will  protect  the  base,  the 
fire-fighters  will  fight  fires,  the  medics  will  handle  injuries,  and  I’ll  do  my 
job."  This  persperdive  is  naive  and  shortsighted — and  “has  allowed  [many] 
to  comfortably  slip  into  the  role  of  technician  or  resource  manager.”'’^ 
Although  such  a  perspective  may  be  marginally  acceptable  in  peacetime, 
the  United  States  cannot  afford  a  force  of  technicians  during  wartime.  It 
will  need  warriors. 

Such  a  modeni-day  wairior  as  MaJ  Gen  George  E.  (“Jud”)  Ellis,  the 
Headquarters  IJSAF  director  of  engineering  and  services,  is  a  strong  advo¬ 
cate  of  the  concept  that  everyone  wearing  a  blue  suit  will  be  a  fighter  in  the 
airbase  war.^®  To  assure  launches  and  recoveries,  the  entire  base  populace 
must  be  involved  in  combat  support.  That  support  wiU  obviously  involve 
direct  support  to  the  launch  and  recover  mission,  but  it  is  also  going  to 
involve  such  indirect  support  as  fire  fighting,  medical  “buddy  care."  and  use 
of  basic  inlantry  skills. General  Ellis’s  position  is  that  the  Air  Force  wiU 
“need  people  who  can  do  more  than  Just  the  specific  job  they  were  trained 
for  at  tech  school. Those  warriors  supporting  the  air  base  war  will 
include  administrators,  personnel  specialists,  communicators — and  air 
trallic  controllers.  In  short,  ABO  depends  on  “a  warrior  spirit  that  needs  to 
permeate  the  entire  air  base  population  and  supporting  organizations.”®' 
After  all,  it  matters  little  how  well  each  technician  does  his  or  her  specilic 
job  if.  by  the  time  he  or  she  gets  olf  shill,  the  enemy  is  sitting  at  the  base 
exchange  drinking  coffee  and  smoking  a  cigarette.®'^ 

Future — Continued  Emphasis  or  Obscurity? 

Although  ABO  has  received  a  great  deal  of  attention  in  recent  years,  the 
current  fiscal  climate  threatens  continued  progress  in  the  program.  Con¬ 
sider  the  following  points.  Responsibility  for  the  ABO  program  was 
“downloaded"  from  Headquarters  USAF  to  the  tactical  air  forces  (TAF)  in 
March  1990,  with  Headquarters  Tactical  Air  Command  taking  the  program 
lead  and  Headquarters  USAF  retaining  oversight.®'^  Constant  Demo  '91. 
intended  to  be  a  follow-on  to  Salty  Demo  ’85,  was  canceled.  Constant  Demo 
would  have  evaluated  Air  Force  progress  in  resolving  the  many  disconnects 
and  problems  identified  during  Salty  Demo.  For  example,  it  would  have 
simulated  a  “steady  degradation  of  [ATC]  services  to  [allow]  realistic  evalua¬ 
tion  of  alternate  capabilities  and  aircraft  surge,  launch,  and  recoveiy 
(ASLAR)  procedures."®’*  Additionally,  it  was  to  provide  a  testing  ground  for 
prot'edures,  system  prototypes,  and  system  modifications  designed  to 
contribute  to  an  airbase’s  ability  to  defend,  survive,  recover,  and  generate.  ’ 
'Hie  Air  Staff s  Constant  Demo  team  disbanded  afier  completing  an  after- 
action  report  on  Constant  Demo  planning  and  preparation.  There  are 
cuiTently  no  plans  to  revive  Constant  Demo. 

Another  important  element  of  ABO — the  camouflage,  concealment,  and 
detection  program— was  also  eliminated  in  a  recent  round  of  budget  cu*s 


\ ,  ;  SI  I  li ,  AHi )  niat![)()\ver  al  i  he  baat-  level  will  be  reduced  by  as  much  as 

onr  withiii  (lie  uexl  iv/o  vears.  A  liiiai  indicator  of  ABO  reverses  lies 

in  !lje  uiiounls  ol  inoney  bein^i  managed  by  MAJCOM  ABO  shops.  In  the 
nic'.  i  -..Us  i  Ac  Ai'  was  inaiiaging  .(\BO  programs  on  an  order  of  magnitude 
(li  Jiii-Kireds  of  iiuilions  of  dollars.  In  1990  funding  for  PACAF  ABO 
r-'.ogranis  bviaied  tens  of  millions.'’*' 

1  Respite  *  lie  growing  scan  ity  of  dollars  for  ABO  programs,  positive  signals 
o  iuain  flu  tiansfei  ol  ABO  responsibility  to  Ihe  TAF  indicates  that  ABO 

1;  :  iiiains-  a  MA. I(  OM  driven  iralher  than  an  Air  Staff-directed)  pro- 
‘  '  railoring  the  program  to  belter  support  MAJCOM-specilic  require- 
'  !  ns  sii(;.n]<!  resuU  in  more  creative  solutions  to  problems  and  more 
!  :ii.  i>  n!  i!sc  ol  scaice  funding  resources. 

A  |i'ini  !  \F  and  MAC  team,  consisting  of  both  ABO  planners  and 
(i  K  i;tli-ts  il  ls  RM  enttv  drafted  the  fust  ABO  doctrine  and  is  rewriting  the 
x<  ‘V  <  I-  e'liai'on  to  better  rellect  today's  realities.  An  ABO  officer  training 
■-lov"-  IS  being  established  to  resolve  the  perennial  problem  of  inex- 
pei  i(  iK  ed  base-level  ABO  managers.*’*^  New  emphasis  is  also  being  placed 
-  n  -ABO's  role  as  an  “integrating  function.”*’^  That  change  in  emphasis 
ciearly  signiltes  that  ABO  planners  are  not  responsible  for  driving  each 
.i-li\idual  pr-'grani  that  will  support  ABO  objectives.  Rather,  they  are 
ic's[K)nsible  for  integrating  programs  that  wiU.  in  sum.  create  the  balanced 
capability  required  by  wing  commanders  to  accomplish  their  combat  mis¬ 
sions. 

Some  v'^outend  that,  as  the  ABO  juggernaut  becomes  leaner,  it  is  refocus- 
i"‘i  tirttc!  si’”'iort  war-fighting  commanders. There  is  also  an  effort 
'Kief  way  to  stiilt  the  focus  of  i\BO  away  from  acquisition  and  toward 
it  aiiting  ' '  Current  thinking  is  that  a  great  deal  can  be  done  to  enhance 
Aid  )  capability  without  developing  newer,  more  sophisticated  systems.  As 
asserted  cat  tier,  the  key  to  a  successful  ABO  program  is  developing  a 
war  lighting  mind  .set.  And  Ihe  kev  to  that  lies  in  training. 

Senior  ABO  managers  believe  that  Ihe  progress  made  in  ABO  over  the 
pars!  lew  yt'ars  must  not  be  reversed  as  tough  budget  decisions  are  made.^^ 
!h  gar  (Hess  of  the  continuing  changes  in  Europe  and  congressional 
d(  niands  for  a  “peace  dividend,"  there  remains  a  valid  requirement  for  an 
A!U  >  program.  Even  if  one  believes  the  Soviet  Union  and  the  Warsaw  Pact 
.  ■  I  I'  !  Mig(  I  i  lireats  to  oni  fon'cs.  Ihe  hot  tom  line  remains  the  same.  The 
An  (  -ice  will  have  to  protect  air  bases  regardless  of  whom  its  potential 
adv  -  I  ,ari(  s  arc.  For  example,  because  third  world  nations  are  increasingly 
'  lil.ii'-ing  .-(ijihist icated.  long-range  weaponry  and  enhancing  their  war- 
i'ihl  ine,  capabilities,  Ihe  ttireat  to  our  bases  continues.  Some  skeptics  may 
-‘i  allies  a  it  fianga-r  fiv  arguing  that  as  long  as  our  opponent  is  not  the 
-  a  ■  iinion  onr  air  superiority  will  be  assured.  Perhaps,  but  air  supe- 
fi-ailv  (Iocs  not  crinale  to  air  supremacy,  and  even  a  10-percent  rate  of 
(  !:  ••nv  SIM  <  (  ss  ( onld  do  extensive  damage  to  a  base’s  war-fighting 
(  -paliiliiy  I  hf  skf  [)ti(  s  also  do  not  take  into  account  the  possibility  of  a 
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terrorist  nation’s  surprise  attack  against  one  of  our  overseas  bases. 
Granted,  our  intelligence  assets  probably  make  that  an  unlikely  scenario; 
however,  many  would  argue  that  it  is  not  totally  implausible.  Even  a  single 
terrorist  attack  could  significantly  damage  aircraft  generation  capacity.  To 
ensure  sortie  generation,  the  air  base’s  defend,  survive,  and  recover 
capabilities  must  remain  intact. 


Air  Traffic  Control — Component  of 
Air  Base  Operability 

Simply  put,  the  ATC  wartime  mission  is  to  provide  support  “to  launch 
and  recover  combat  flying  operations  in  all  enviicmnents."'^  Tliat  mission 
is  so  closely  related  to  the  ultimate  goal  of  air  base  operability  that  it  seems 
obvious  air  traffic  control  must  be  fully  integrated  into  the  ABO  planning 
process.  In  fact,  the  Air  StalT  position  on  ABO  requirements  is  that 
“anything  [needed]  to  defend,  survive,  recover,  generate  or  support  [a] 
combat  base  became  of  enemy  attacks  is  an  ABO  requirement”  (emphasis 
added). 

Although  it  is  readily  apparent  that  the  ATC  system  directly  supports  the 
some-generation  pillar,  it  may  be  less  obvious  that  the  system  plays  a 
supporting  role  across  the  entire  spectrum  of  ABO.  A  combination  of 
well-trained  controllers  and  capable,  survivable  ATC  equipment  can  help 
defend  the  air  base,  survive  an  airfield  attack,  recover  quickly,  and  support 
subsequent  laui  .hes  and  recoveries  of  combat  sorties.  Thus  ATC  is  one  of 
the  myriad  of  combat  support  components  that  must  be  incorporated  into 
ABO  planning.  However,  the  author  believes  ATC  is  often  overlooked  in  the 
ABO  planning  process  and  can  be  belter  integrated. 

At  the  policy  level,  there  is  recognition  of  the  importance  of  ATC  to  an 
installationwide,  integrated  ABO  effort.  A  draft  version  of  a  revised  AFR 
360-1  provides  specific  guidance  concerning  protection  of  overseas  ATC 
facilities; 

A'l’C  facilities,  to  the  extent  possible,  snould  be  |seniihardened)  and  tfiose  not 
[semihardened]  must  be  given  splinter  protection  (revetment,  earthen  berms,  or 
sarid-fillcd  containei.s).  As  a  minimum,  the  Airi  Operations  Center.  TACAN,  and 
UHF/VHF  facilities  must  be  protected.  Antennas  and  shelters  which  cannot  be 
protected  must  be  toned-down  or  camoullaged.  Back  up  power  facilities  and  on  site 
fuel  supplies  for  these  facilities  must  be  .splinter  protected  as  well.^'’ 

Is  tliis  intent  being  translated  into  action?  To  some  extent,  yes.  Facilities 
in  Europe  and  the  Pacific  generally  are  toned  down  or  camoullaged,  and 
many  facilities  are  revetted.  Critical  support  components,  such  as  backup 
power  generators  and  fuel  tanks,  are  often  protected  by  sandbags.  How¬ 
ever,  there  are  currently  no  semihardened  ATC  facilities  in  Europe  or  the 
Pacific.  Controllers  at  Kunsan  AB.  South  Korea,  expect  to  relocate  to  a 
semihardened  operations  shelter  in  1991;  however,  the  move  is  a  by¬ 
product  of  const  metion  of  a  new  wing  operations  center.  Relocation  of  the 
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operations  center  vacated  a  semihaidened  building,  which  is  being  con¬ 
verted  for  use  as  an  ATC  radar  facility/®  Previous  attempts  to  fund  a 
dedicated  semihardened  radar  operations  center  at  Kunsan  were  unsuc¬ 
cessful,  and  funding  would  not  have  been  available  before  1994,  if  then/^ 
A  semiliardened  radar  approach  control  (RAPCON)  is  also  projected  for 
construction  at  Osan  AB,  South  Korea,  in  the  mid-1990s,  although  funding 
is  uncertain/® 

The  appaient  lack  of  ATC  integration  into  ABO  planning  may  be  at¬ 
tributable  to  a  lack  of  mutual  understanding.  ABO  planners  may  not  fully 
recognize  the  wide  variety  of  actions  ATC  controllers  and  facilities  can 
provide  in  support  of  the  four  ABO  objectives.  At  the  same  time,  ATC 
managers  may  be  guilty  of  parochialism.  By  thinking  in  terms  of  the  ATC 
system  rather  than  air  base  operability,  they  may  fail  to  avail  themselves  of 
the  support  ABO  planners  could  provide.  The  author’s  discussions  with 
base-level  ATC  managers  and  ABO  planners  in  South  Korea  support  that 
theory  and  demonstrate  that  some  mental  barriers  to  effective  integration 
still  exist.  For  example,  Kunsan  controllers  submitted  a  work  order  to 
enhance  survivability  of  an  alternate  control  tower.  That  work  order  was 
disapproved  by  the  base  civil  engineers. Such  a  proposal  might  con¬ 
ceivably  have  carried  more  weight  had  it  been  submitted  under  the  ABO 
umbrella.  Seme  ATC  managers  were  also  unaware  of  specific  projects  to 
enhance  ATC  survivability  that  were  included  in  the  base  capability  acquisi¬ 
tion  plan.®®  Effective  two-way  communication  is  vital  to  ensure  ATC 
concerns  are  fully  addressed  in  ABO  planning. 


Summary 

The  information  provided  in  this  chapter  should  leave  the  reader  with  a 
clear,  if  rudimentary,  understanding  of  both  the  Air  Force  air  traffic  control 
system  and  the  air  base  operability  program.  It  should  also  convince  the 
reader  that  there  is  a  connection  between  the  two  and  that  ATC  supports 
the  four  ABO  pillars.  The  next  chapter  introduces  operational  factors 
crucial  to  building  an  ATC  system  responsive  to  wartime  mission  require¬ 
ments.  It  discusses  those  operational  factors  individually  and  ties  them 
back  to  ABO's  defend,  survive,  recover,  and  generate  objectives. 
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Chapter  2 


Operational  Factors 

Headquarters  AFCC  has  developed  an  air  traffic  control  and  landing 
systems  (ATCALS)  road  map  that  has  been  briefed  extensively  at  levels  up 
to  and  including  the  vice  chief  of  staff  of  the  Air  Force.*  That  road  map. 
along  with  other  command  documents  and  briefings,  identifies  a  number 
of  operational  factors  AFCC  considers  critical  for  maintaining  an  air  traffic 
control  system  that  supports  air  base  operability  goals.  These  factors  can 
be  grouped  loosely  in  three  categories,  with  the  connecting  thread  in  each 
being  the  objective.  The  first  category  includes  big-picture  issues  that 
contribute  to  the  theater  commander  in  chiefs  (CINC)  overall  war-fighting 
ability.  The  second  addresses  operational  factors  that  contribute  to  effec¬ 
tive  operation  of  a  single  base  ATC  system.  The  third  category  addresses 
nuts-and-bolts  procedures  that  can  be  used  to  expedite  combat  launch  or 
recovery  at  a  base.  Although  distinctions  between  the  operational  factors 
tend  to  blur,  and  some  factors  fit  into  more  than  one  category,  the  author 
assigned  each  where  she  beUeved  it  fit  best.  This  chapter  discusses  those 
factors  by  categ  >iy  and  considers  constraints  that  currently  limit  ATC 
effectiveness  as  a  force  multiplier. 


Theater  Integration  of 
Air  Traffic  Control 

To  support  a  theater  CINC's  war-fighting  strategy  fully,  ATC  resources 
must  be  integrated  with  theater  war  planning  to  ensure  controllers  and 
equipment  will  be  available  to  satisfy  mission  requirements.  The  ATC 
system  must  eilso  be  integrated  with  both  the  tactical  air  control  system 
and  theaterwide  base  defense  systems. 

Integration  with  War  Plans 

ATC  equipment  and  personnel  resources  must  support  theater  require¬ 
ments  established  in  war  plans.  Concept  plans  (CONPLAN)  and  operation 
plans  (OPLAN)  are  developed  by  unified  and  specified  commanders  in 
response  to  requirements  established  by  the  Joint  Chiefs  of  Staff  (JCS). 
CONPLANs  merely  provide  an  abbreviated  concept  of  operations  for  a 
specific  scenario  and  are  sent  to  the  chairman,  JCS  for  final  review  and 
approval.  The  madn  criteria  for  approval  are  adequacy  and  feasibility.  If 
those  criteria  are  satisfied,  detailed  planning  is  not  required,  but  copies  of 
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the  CONPlJVN  are  forwarded  to  supporting  conunands  (such  as  AFCC)  for 
review." 

The  planning  process  is  more  complicated  for  OPLANs  because  detailed 
planning  must  be  done  at  all  levels.'^  Upon  receipt  of  an  OPLAN.  AFCC 
completes  a  detailed  mialysis  of  coiimiunica lions,  data-automation.  and 
ATC  requirements  that  must  be  satisfied  if  the  plan  is  executed.  Planners 
work  with  functional  managers  to  ensure  personnel  and  equipment 
shortfalls  will  not  constrain  mission  accomplishment. 

For  example,  I  here  are  cuiTcntly  about  9r)0  controllers  tasked  by  OPLANs 
to  augment  overseas  control  towers  and  radar  facilities,  fill  airspace 
management  positions,  act  as  liaisons  at  host-nation  ATC  facilities,  and 
operate  mobile  ATC  equipment  at  bare  bases.  These  controllers  are  sourced 
from  CONU  '  communications  units  (fixed  units  as  well  as  combat  com- 
Tnunications  units;  active  duty  as  well  as  Air  National  Guard  units). 
•Ajiother  2,000  CONUS  controllers  are  tasked  against  base-level  assess¬ 
ments  (BLA):  that  is.  they  are  part  of  the  minimum  manning  required  for  a 
CONUS  base  to  accomplish  its  wartime  mission."^ 

In  very  simple  terms,  planners  are  responsible  for  ensuring  that  the 
amount  of  ATC  equipment  tasked  in  war  and  contingency  plans  does  not 
exceed  the  equipment  available  in  the  inventory.  Likewise,  the  total  of 
OPLAN-t asked  controllers  plus  those  assigned  against  BLA  cannot  exceed 
the  total  of  authorized  controllers.  Either  of  these  situations  results  in  a 
short  fall,  and  ATC  equipment  or  personnel  may  become  a  limiting  factor  for 
the  supported  commander. 

(’onversely,  r  )ol  of  authorized  controllers  much  larger  than  the  BLA- 
and  OPLAN-tasked  requirements  results  in  an  excess  of  untasked  (but 
deployable)  controllers.  That  situation  inevitably  generates  such  questions 
as:  If  these  “excess”  controllers  do  not  have  a  wartime  mission,  shouldn’t 
their  positions  be  civilianized?  An  afTimiative  response  seems  the  obvious 
answer  but  attempts  to  cut  back  the  number  of  military  controllers  should 
not  be  pursued  overzealously.  Even  though  good  resource  management 
dictates  that  the  two  sides  of  the  equation  be  as  well  balanced  as  possible, 
manpower  fluctuations  (in  authori7.ations  as  well  as  BLA  and  OPLAN 
taskings)  occur  constantly.  Balancing  the  equation  could  easily  become  a 
never-ending  (and  therefore  unproductive)  cycle. 

The  fluctuation  problem  is  compounded  by  the  fact  that,  since  detailed 
advance  planning  is  not  done  for  CONPLANs.  no  one  really  knows  what  ATC 
assets  would  be  required  to  support  specific  CONPlJVNs.  Realistically,  it  is 
difficult  to  envision  a  scenario  in  which  implementation  of  a  CONPLAN 
would  overtask  available  ATC  assets — unless  of  course  a  major  OPLAN  had 
already  been  implemented.  Unlikely,  perhaps,  but  that  possibility  and  the 
possibility  of  unexpectedly  heavy  casualties,  coupled  with  the  lengthy  time 
required  to  train  replacement  controllers,  suggest  that  maintaining  a  small 
percentage  of  “excess”  deployable  ATC  assets  may  be  smart. 
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Integration  with  Tactical 
Air  Control  System 

The  combat  air  traffic  control  system  must  be  fully  integrated  with  the 
tacTiiai  air  control  system.  AFM  1  - 1 .  Basic  Aerospace  Doctrine  of  the  United 
States  Air  Force,  states  that  the  air  component  commander  (ACC)  is  usually 
the  central  authority  for  coordinating  and  integrating  air  defense  and 
airspace  control.  For  optimum  results,  the  ACC  must  have  an  “effective 
network  for  commaml,  control,  communications,  and  intelligence.”^ 

Tlie  structure  the  ACC  uses  to  exercise  control  over  forces  is  the  tactical 
air  control  system.  “Tlie  TACS  is  a  network  of  command,  control,  and 
communications  nodes  which  allows  the  ACC  to  employ  his  air  assets  at 
the  proper  time  and  place  to  meet  the  threat"*’  and  which  aids  the  safe  return 
of  those  valuable  assets  to  a  friendly  base  to  fight  again.  The  TACS  “is 
composed  of  control  agencies  and  communications-electronics  facilities 
which  provide  the  means  for  centralized  control  and  decentralized  execution 
of  combat  operations."^  Although  there  are  various  TACS  configurations, 
the  tactical  air  control  center  (TACC)  is  always  the  senior  element,  function¬ 
ing  as  the  tactical  air  force  commander’s  planning,  directing,  controlling, 
and  coordinating  center  for  air  operations.*^  Other  TACS  elements  which 
may  support  the  TACC  include  airspace  control  centers,  control  and 
reporting  centers,  control  and  reporting  posts,  forward  air  control  posts, 
the  airborne  warning  and  control  system,  the  airborne  battlefield  command 
and  control  center,  and  message  processing  centers.  Interestingly,  most 
discussions  of  the  TACS  ignore  an  important  element — the  tactical  air  traffic 
control  element  ffATCE).  The  TATCE  is  the  military  ATC  facility  responsible 
for  termiiiai  '  jea  airspace  control.*’  It  provides  “both  en  route  and  terminal 
services  for  aircraft  transitioning  to  and  from  the  battle  area"  and  should 
be  in  continuous  contact  wdth  the  TACC.’”  Since  aircraft  may  need  ATC 
support  to  safely  launch,  travel  through  the  terminal  area,  and  recover 
under  adverse  weather  conditions,  it  is  difficult  to  understand  why  so  many 
discussions  of  the  TACS  ignore  the  TATCE. 

One  obstacle  to  a  smooth  TACS /ATC  interface  is  a  widespread  perception 
that  the  two  systems  are  totally  separate.  Many  air  traffic  controllers  do 
not  think  of  themselves  as  part  of  the  TACS.  nor  do  weapons  controllers 
consider  air  traffic  controllers  part  of  the  TACS.  Because  the  two  missions 
vseem  entirely  different,  relations  between  the  two  groups  can  be  generally 
characterized  as  “us  versus  them.”  The  conventional  thinking  is:  air  traffic 
controllers  keep  aircraft  apart  and  weapons  controllers  bring  them  together. 
There  is  an  element  of  truth  in  this  idea,  but  it  is  an  entirely  too  simplistic 
view  of  the  complex  airspace  control  system. 

All  the  TACS  elements  (including  the  TATCE)  must  integrate  to  make  up 
the  theater  airspace  control  system.  These  facilities  should  be  “interfaced 
and  linked  with  communications  to  form  [a  system  that  provides]  safe, 
efficient  tise  of  airspace  throughout  the  combat  zone,  while  permitting 
maximum  flexibility  in  the  employment  of  weapons."”  The  easiest  way  to 
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visualize  the  relationship  is  to  think  of  airspace  control  as  composed  of  two 
separate  but  complementary  types  of  service.  As  explained  previously,  ATC 
ser/ice  provides  for  lauiudi  and  recovery  of  aircraft,  separation  from 
obstnjctions  and  other  known  airborne  iraflic.  and  control  instructions  to 
reach  a  destination  or  transfer  of  control  point.  Tactical  control  service  is 
also  an  airspace  control  service  and,  like  ATC  service,  is  provided  by  “radar 
and  nonradar  military  air.  land,  and  sea  facilities."'^  The  key  difference  is 
that  tactical  control  service  supports  “aircrews  Iduring]  the  mission  or 
execution  phase  of  flight providing  such  services  as  intercepts,  vectors  for 
aerial  refueling,  and  flight  following.'^ 

Although  weapons  controllers  may  direct  an  aircraft  toward  a  target  and 
can  provide  assistance  to  keep  aircraft  away  from  obstructions  or  other 
airborne  traffic.  they  “may  not  provide  separation  through  the  application 
of  instrument  flight  rules"  (emphasis  added). That  is  a  very  subtle 
distinction,  but  it  is  important.  Military  air  traflic  controllers  are  certified 
by  the  FAA  to  provide  separation  in  accordance  with  established  traffic 
separation  criteria;  weapons  controllers  are  not. 

Within  the  past  thre^  years,  most  AFCC  senior  leaders  have  recognized 
that  in  wartime  ATC  will  be  an  integral  part  of  the  TAGS.  More  and  more 
midlevel  managers  are  also  accepting  the  challenge  to  “think  war"  and  are 
focusing  on  the  process  of  interfacing  with  other  elements  of  the  airspace 
control  system.  However,  there  are  still  pockets  of  resistance.  Some  ATC 
managers  (at  all  levels)  still  believe  air  traffic  controllers  have  no  TAGS 
mission  and  should  not  search  for  one.'®  but  recent  doctrinal  changes 
clearly  depicting  ATC  ‘"acilities  as  the  tactical  air  traffic  control  element  of 
the  TAGS  in  wartime  make  denying  the  relationship  more  difficult. 

Attitudes  are  changing  within  the  air  traffic  community  as  the  education 
effort  continues.  Recent  ATC  conferences  in  Europe  and  the  Pacific  adopted 
“The  Wartime  Mission  of  ATC”  as  a  conference  theme,  and  AFCC  briefings 
have  also  “spread  the  word.”  During  exercises  ATC  personnel  are  now 
regularly  assigned  side  by  side  with  weapons  controllers  in  the  TACC's 
airspace  control  center. '  ^  Midlevel  ATC  officers  and  NCOs  are  now  routinely 
sent  to  the  airspace  management  and  joint  combat  airspace  command  and 
control  courses.  There  is  a  growing  awareness  throughout  the  ATC  com¬ 
munity  concerning  the  role  of  a  TATCE,  and  Air  Force  Communications 
Command  is  preparing  its  ATC  managers  to  meet  their  wartime  respon¬ 
sibilities. 

A  parallel  education  effort  within  the  TAGS  community  is  not  evident, 
however.  Weapons  controllers  questioned  by  the  author  (while  admittedly 
a  small  sample)  did  not  consider  ATC  facilities  part  of  the  tactical  air  control 
system — in  peacetime  or  in  wartime.  Some  were  not  familiar  with  the  tenn 
TATCE,  and  others  disputed  the  TATCE’s  wartime  role  in  the  TAGS. 

This  difference  in  attitudes  is  reflected  in  a  distinct  difference  between 
doctrine  and  practice.  In  the  Republic  of  Korea,  for  example,  there  is  no 
direct  contact  between  ATC  facilities  and  the  TAGS.  An  F-16  taking  off  from 
Osan  AB  departs  under  the  control  of  Osan  Approach  Control,  but  is  only 
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required  to  remain  under  adar  control  until  established  on  a  departure 
route  and  in  visual  conditions.  The  pilot  then  cancels  the  instrument  flight 
rules  clearant  e  and  proceeds  under  visual  flight  rules.  After  leaving  the 
ATC  radio  frequency,  the  pilot  contacts  the  weapons  controller  who  will 
handle  the  mission.  The  weapons  controller  identifies  the  aircraft  and 
provides  control  instructions  for  the  combat  mission.  When  the  mission  is 
complete,  the  pilot  heads  back  to  base,  contacting  the  Osan  \TC  facilities 
along  the  way  for  recovery  instructions.  There  is  no  contact  between  air 
traffic  controllers  ana  weapons  controllers  during  this  scenario.  In  fact, 
such  contact  could  be  difficult  because  there  is  no  direct  landline  linking 
the  facilities:  communications  must  be  established  by  dialing  a  phone 
number  ^or  the  other  faciliiy.*^  Should  those  air  traffic  and  weapons 
controllers  talk  to  each  other  on  a  routine  basis?  Perhaps  not.  si  ace  the 
Korean  system  works  well  *n  peacetime,  and  a  st  rong  argument  can  be  made 
for  not  “fixing  it.”  However,  an  equally  strong  argument  can  be  made  for 
practicing  the  way  we  will  fight.  If  we  believe  that  we  will  fight  in  accordance 
with  our  doctrine  and  that  in  wartime  the  TAl'CE  will  function  as  a  part  of 
the  TAGS,  it  would  seem  reasonable  to,  at  a  minimum,  integrate  air  traffic 
control  facilities  into  the  TAGS  during  exercises.  There  is  no  such  integra¬ 
tion  now.  Even  during  the  annual  joint/combined  Team  Spirit  exercise, 
the  ATG  system  remains  totally  separate  from  the  TAGS. 

Another  unfoHunate  by-product  of  ihe  historic  lack  of  communication 
between  TAGS  and  ATG  managers  is  that  there  has  been  no  eflbrt  to  develop 
interoperable  equipment.  Each  function  conduct  s  equipment  procuremenL 
independently  v.fth  little  thought  to  system  integration.  As  a  result,  radar 
data  fed  into  ATG  and  into  TAGS  facilities  are  not  compatible.  This 
incompatibility  is  not  surprising  since  operator  presentation  requirements 
are  different:  however,  it  should  be  technologically  feasible  to  develop  a 
radar  system  capable  of  providing  radar  data  to  satisfy  operational  require¬ 
ments  of  both  air  traffic  controllers  and  weapons  controllers.  Such  a  system 
would  allow  automated  (totally  nonverbal)  transfers  of  aircraft  between  ATG 
and  TAGS  facilities. 

Integration  with  Base  Defense 

The  ATC  .system  must  also  fr'egrate,  on  a  theaterwide  basis,  with  the 
point  air  defense  (PAD)  and  short-range  air  defense  (SHOKAD)  elements  of 
base  defense.  This  integration  is  vital  "to  ensure  the  smooth  tiansition 
of  missions  through  combat  airspace,  and  to  ensure  proper  identification 
of  [recovering]  aircraft.  Fratricide  is  a  very  real  threat  for  aircraft 
returning  *o  base  in  a  combat  environment  The  danger  multiplies  for 
battle-damaged  aircraft,  particularly  if  their  radios  or  air  traffic  control 
radar  beacon  system  trzmsponders  are  out  of  commission.  An  effective 
integration  of  the  ATG  and  base  air  defense  systems,  combined  with 
established  safe-passage  corridors  and  aircraft  surge,  launch,  and  recovery 
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(ASLAR)  tracks,  would  allow  wounded  aircralt  the  best  opportunity  to 
recover  safely. 

In  selected  European  radar  facilities,  air  traffic  controllers  ma^.  a 
SHORAIJ  position,  pascii  ''  alonu  information  oii  unidentified  inbound 
tarttets.  Similarly,  a  ’  Jilic  mitiadve  assigns  security  police  to  monitor 
designated  rada**  scopes  m  the  Osan  ,r  d  Kunsan  RAPCONs.^^  These 
individuals  re'  - . ,  e  information  Ifom  the  TACS  as  well  as  the  radar  approach 
controllers  cvi’'ceming  possibly  hostile  inborn' 1  aircraft.  Once  an  aircraft 
is  identified  jnfriendly,  the  liaison  passes  me  appropriate  location  and 
course  inf  noation  to  Stinger  teams  proiecting  the  base.  These  systems 
are  designed  o  allow  weapons  controllers,  air  t’^atfic  controllers,  and  air 
base  defender^  to  act  as  a  team  in  sort  mg  on'  the  friendlies — fn  the  air 
rather  than  on  the  ground. 

A  recent  rca.  \  oiiu  example  of  how  s'm  !i  an  integration  can  work 
occurred  durir.g  m  '989  attempted  coi  n  o  elat  in  the  Republic  of  ihe 
Philippines.  When  le!  .i  forces  began  lighting  in  Manila,  the  Aquino 
government  requested  suppou  ircan  US  lighter  aircraft  based  at  Clark  AB. 
Tlie  Clark  ATC  facilities  immediately  implemented  “make-shift  air  defense 
rcpoiling  procedures,"  estaolished  a  secure  landline  link  to  the  air  opera¬ 
tions  center,  and  designated  a  spare  ainiort  surveillance  radar  indicator  as 
an  air  defense  operations  position.  Over  the  next  live  days,  controllers 
provided  position  reports  and  intercept  headings  Oii  more  than  50  uniden¬ 
tified  aircraft  for  he'*copte.rs  guardingthe  base  perimeter.  On  10  occasions, 
controllers  vectorc-^  combat  air  patrol  aircraft  to  intercept  possible  hostile 
aircraft. 

To  corr  plement  a  defense  against  an  airborne  threat,  controllers  sh  ould 
also  be  prepared  to  a.ssist  with  ground  defense.  Experts  in  Soviet  war- 
fighting  doctrine  predict  that  an  air  operation  against  one  of  our  air  bases 
wotdd  probably  include  attacks  by  special  purpose  forces  (Spetsnoz).  as 
well  as  airoome  or  amphibious  forces,  and  targets  would  most  likely  include 
radars  and  ccjmmunications  nodes. ATC  facilities  may  well  be  targeted. 
Although  Air  F'orce  security  police  are  responsible  for  providing  defense  of 
the  base,  they  will  have  their  hands  full  protecting  the  base  perimeter  and 
may  not  be  able  to  guarantee  the  security  of  individual  faeJities  against 
ground  attack.^’  Controllers  and  matmenance  technicians  must  be  trained 
to  observe  enemy  movements  and  defend  ATC  facilities.  Actually,  control¬ 
lers  on  duly  in  a  control  tower  are  exceptioiially  well  positioned  to  detect 
enemy  movenif’nts,  given  their  vantage  point  above  the  airfield.  Binoculars 
are  already  standard  equipment  in  alt  control  towers,  and  Headquarters 
AFCC  ABO  planners  have  suggested  that  overseas  towers  also  be  equipped 
with  niglii -vision  goggles.^'’  During  a  recent  exercise  at  Kunsan  AB, 
controllers  and  maintenance  technicians  were  trained,  armed,  and  given 
responsibility  for  delendlng  the  ATC  facilities.^®  Tliey  successfully  ac¬ 
complished  that  Hiission. 
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Base-Level  Air  Traffic  Control  System 


To  be  an  effective  force  multiplier  in  wartime,  a  base-level  ATC  system 
must  support  operations  in  a  variety  of  environments,  survive,  support 
surge  operations,  and  communicate  with  all  friendly  aircraft.  The  system 
must  also  be  operated  by  a  well-trained,  well-prepared  controller  force. 

Operations  in  All  Environments 

Pilots  must  have  confidence  that  whenever  they  need  to  launch  or  recover, 
the  ATC  system  v/ill  be  available  and  fully  functional.  We  would  prefer  to 
fight  at  a  time  and  under  conditions  of  our  choosing,  but  an  enemy  is 
unlikely  to  allow  us  that  luxury.  It  may  become  necessary  to  launch  or 
recover  aircraft  during  bad  weather  or  while  the  air  base  is  under  conven¬ 
tional.  electronic,  or  chemical  attack.  ATC  systei  is  therefore  must  be  able 
to  support  24-hour  operations  in  all  weather  conditions,  while  under  enemy 
attack,  and  Ln  an  active  electronic  or  chemical  warfare  environment.^^ 

Weather.  Since  the  latest  generation  of  aircraft  can  fight  around  the 
clock  in  virtually  all  weather  conditions,  tliey  must  be  able  to  launch  and 
recover  in  all  weather  conditions.^®  Procedural  and  technical  changes  have 
significantly  enhanced  the  ability  of  air  traffic  controllers  to  provide  support 
during  even  the  worst  weather.  For  example,  aircraft  surge  launch  and 
recovery  procedures  (discussed  later  in  this  chapter)  allow  quick  recovery 
of  aircraft  under  adverse  weather  conditions.  On  the  technical  side,  newer 
surveillance  and  precision  radar  systems  are  significantly  more  reliable 
than  their  predecessors.  A  long-standing  pilot  complaint  has  been;  “When¬ 
ever  the  weather  is  bad  and  we  really  need  the  precision  approach  radar, 
it’s  off  the  air.  PAR  works  fine  when  the  weather  is  good  and  we  can  land 
without  it.”  Technical  advances  during  the  past  decade  have  done  a  lot  to 
correct  this  problem.  There  appears  to  be  no  correlation  between  PAR 
outages  and  weather  conditions  (although  outages  certainly  gamer  more 
attention  when  the  weather  is  bad).  In  fact.  AFCC  statistics  show  that  the 
latest -generation  PARs  have  an  average  commandwide  reliability  rate  of 
approximately  94  percent.^®  Unfortunately,  those  statistics  have  not  yet 
translated  into  pilot  confidence.  Many  pilots  still  believe  PAR  is  unreli¬ 
able.®® 

Under  Attack.  Ability  to  provide  ATC  service  while  under  attack  has  been 
at  least  partially  addressed  through  efforts  to  protect  ATC  equipment,  to 
identify  alternate  ATC  facilities,  and  to  hone  controllers’  nonradar  control 
abilities.  Hardening,  revetting,  and  camouflage  have  received  a  great  deal 
of  attention  since  1985’s  Salty  Demo  exercise;  many  facilities  in  Europe  and 
the  Pacific  are  now  camouflaged  and  some  are  revetted.  Olive  drab  and 
sand  beige  tones  have  replaced  the  old  red-and-whlte  checkerboard  paint 
that  highlighted  such  lucrative  targets  as  control  towers,  antennas,  and 
navigational  aids.  Earth-filled  revetments  now  surround  such  key  facilities 
as  the  Osan  and  Kunsan  radar  approach  controls.  However,  since  radar 
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and  radio  antennas,  TACANs.  and  II^Ss  cannot  be  adequately  protected 
without  disrupting  their  signals,  the  ATC  system  remains  extremely  fragile. 

As  for  alternate  facilities,  most  overseas  wing  commanders  require  chiefs 
of  eiir  traflic  control  operations  to  identify  alternate  ATC  facilities.  For 
example,  it  is  common  to  use  a  runway  monitoring  unit  (RMU)  as  an 
alternate  when  the  control  tower  is  off  the  air.^*  This  alternative  works  well 
during  peacetime  control  tower  outages  and  would  be  a  workable  solution 
after  an  air  base  attack — if  the  RMU  survives  the  attack.  During  an  attack 
a  more  rational  option  would  be  to  terminale  control  tower  operations, 
transfer  ATC  responsibility  to  the  radar  facility,  and  let  the  tower  controllers 
take  shelter.  Since  AFCC  does  not  expect  control  towers  to  survive  an 
attack,  it  makes  little  sense  to  sacrifice  the  controllers,  too.  Although  it  is 
conceivable  that  aircraft  caught  unprotected  on  the  ground  would  launch 
for  survival  during  an  airfield  attack,  they  would  not  likely  wait  for  a  tower 
takeoff  clearance.  ATC  support  needed  after  they  are  airborne  can  be 
provided  by  the  radar  facility.  Finally,  even  though  radar  antennas  will 
probably  be  turned  off  during  an  attack  to  prevent  enemy  missiles  from 
homing  on  them,  radar  approach  controllers  can  still  provide  ATC  assis¬ 
tance  through  nonradar  approach  control  procedures.  When  controllers 
cannot  see  targets  on  a  radar  scope,  they  separate  traffic  using  lateral  and 
vertical  separation  standards.  Nonradar  control  ensures  safety  but  also 
increases  separation  between  individual  aircraft:  as  a  result,  traffic  flow  is 
significantly  reduced.  Radar  controllers  accomplish  monthly  nonradar 
training  to  maintain  proficiency  in  these  complex  procedures. 

Electronic  Combat.  Ability  to  operate  in  an  electronic  combat  environ¬ 
ment  is  also  an  irn  ortant  factor  in  maintaining  a  viable  wartime  ATC 
system.  ATC  radar  and  radios  are  particularly  vulnerable  to  such  enemy 
electronic  countermeasures  (ECM)  as  jamming.  Controllers  apply 
electronic  counter-countermeasures  (ECCM)  to  neutralize  the  effects  of 
jamming  and  thus  maintain  command  and  control  capability.  The  key  to 
successful  ECCM  is  recognizing  when  ATC  systems  or  components  are 
affected  (either  through  direct  targeting  or  inadvertently  because  of 
proximity  to  targeted  systems).  Initial  and  annual  electronic  combat  train¬ 
ing  alerts  controllers  to  the  potential  threat,  trains  them  to  recognize  ECM 
symptoms,  and  “provides  the  skills  and  knowledge  ...  to  ensure  electromag¬ 
net  ically  dependent  systems  continue  to  operate  successfully  in  a  hostile 
electronic  environment.’’^^ 

In  addition,  hardware  upgrades  and  procedural  techniques  can  be  used 
to  minimize  the  effects  of  enemy  jamming.  For  example,  an  extensive  ECCM 
upgrade  of  the  Berlin  ATC  radar  facilities  significantly  reduced  enemy  ability 
to  disrupt  ATC  operations  through  the  Berlin  corridor.  Antijam  radios  are 
another  effective  ECCM  tool.  Have  Quick  radios  “use  a  frequency-hopping 
technique  [to]  prevent  enemy  jammers  from  locking  on  and  jamming  .  .  . 
communications  frequencfies].”'^^  Have  Quick  radios  are  currently  in¬ 
stalled  only  in  the  Berlin  ATC  facilities.  Although  supported  MAJCOMs 
have  established  requirements  for  Have  Quick  radios  to  be  installed  in  other 
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ATC  facilities  (both  overseas  and  in  CONUS),  the  concept  for  their  employ¬ 
ment  is  not  well  defined.  Funding  issues,  frequency  availability,  and  signal 
source  questions  wiU  also  have  to  be  resolved  before  Have  Quick  radios  can 
be  effectively  used  in  ATC  facilities.^ 

On  <he  cide  mntrollers  can  reduce  the  effectiveness  of  radar 

jamming  by  using  filters  and  such  radar  features  as  the  moving  target 
indicator.  Although  there  is  little  doubt  well-trained  controllers  can  reduce 
the  effects  of  enemy  Jamming.  ATC  hardware  remains  a  limiting  factor.  With 
the  exception  of  those  in  Berlin.  ATC  systems  are  not  adequately  protected 
against  sophisticated  januning  attempts.  A  sustained  and  determined 
enemy  effort  would  undoubtedly  disrupt  ATC  operations  somewhat — 
probably  extensively. 

Chemical  Warfare.  The  ability  to  function  in  a  chemical  warfare  (CW) 
environment  is  also  a  critical  wartime  requirement.  Controllers  have  long 
had  a  problem  communicating  with  pilots  in  this  environment.  The  old 
M- 1 7A  CW  mask,  which  controllers  have  to  don  whenever  there  is  a  threat 
of  chemical  attack,  has  limited  visibility  and  no  communications  interface. 
Therefore.  Headquarters  AFCC  exempted  controllers  from  wearing  it  during 
exercises  and  inspections.  That  solution  left  controllers  poorly  prepared  for 
operations  in  a  real  CW  environment.  A  “temporary”  fix,  which  added  a 
communications  interface  to  the  M-17A  mask,  was  fielded  in  the  early 
1980s.  While  not  fully  satisfactory,  it  proved  better  than  the  alternative 
and  is  still  in  use  at  some  locations  today. 

The  next-generation  CW  mask  (the  MCU-2P)  provides  better  visibility  but 
is  also  less  than  satisfactory  because,  again,  it  has  no  integral  communica¬ 
tions  Interface.  A  new  version  of  the  mask  (the  MCU-2P/I),  which  contains 
an  intercom,  is  now  being  fielded.  Controllers  receive  a  high  on-base 
priority  for  the  new  masks,  which  are  already  in  use  at  a  number  of  overseas 
bases.  Unfortunately,  even  the  new  comm-modified  version  of  the  MCU-2P 
does  not  solve  the  controllers’  problems.  Problems  with  the  newest  mask 
include  difficulty  maintaining  a  seal  when  an  ATC  communications  headset 
is  being  used. 

Survivability 

ATC  equipment  and  personnel  must  be  able  to  survive  and  to  continue 
operations  with  a  minimum  of  disruption.^®  AFCC  assumes  the  main  threat 
lo  ATC  facilities  will  be  from  collateral  damage,  but  that  threat  will  be 
deadly.®®  “Few  ATC  [components)  are  hardened  or  otherwise  protected.  .  .  . 
Substantial  collateral  damage  will  be  suffered  due  to  their  exposure, 
proximity  to  the  runway,  and  lack  of  protection."®’^  Several  elements  of  the 
fixed  ATC  system  (i.e. ,  the  primary  control  tower  and  the  instrument  landing 
system)  are  not  likely  to  survive  an  airfield  attack.®®  Vital  support  equip¬ 
ment  (e.g..  generators,  fuel  tanks,  and  air  conditioners)  is  also  vulnerable, 
as  are  radio  antennas,  wlilch  are  often  located  away  from  the  runway  but 
close  to  other  high-value  targets. 
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Steps  can  be  taken  to  provide  protection  lor  this  equipment.  For  example, 
at  Osan  AB  controllers  place  sandbags  around  generators,  fuel  tanks,  and 
air  conditioners.  Camouflage  netting  is  used  along  the  outside  of  the 
RAPCON  to  break  up  the  building  outline.  Another  initiative  the  Osan 
controllers  developed  in  coordination  with  base  ABO  planners  is  to  tow  the 
alternate  tower  facility  (the  runway  monitoring  unit)  to  a  protected  location 
when  an  attack  appears  imminent.  A  decoy  RMU  is  placed  at  the  opposite 
end  of  the  airfield  to  draw  fire. 

A  limited  complement  of  mobile  equipment  is  also  available  in  Europe 
and  the  Pacific  for  quick  wart  ime  restoral  of  Al'C  capability.  However,  much 
of  that  equipment  is  nearing  the  end  of  its  useful  life.  A  number  of  programs 
are  under  way  to  field  replacement  systems,  but  they  aire  threatened  by 
potential  funding  cuts  due  to  a  lack  of  support  from  the  war- fighting  CINCs. 

This  lack  of  support  derives  from  a  line  of  reasoning  called  the  airframes- 
versus-alTelse  argument,  llie  argument  proceeds  along  the  lines:  “If  we 
fund  a  replacement  radar/navigational  aid  system,  less  money  will  be 
available  to  procure  new  aircrali.  Since  we’d  have  to  trade  aircraft  for 
support  equipment,  we  can  make  do  with  the  support  equipment  we  already 
have  in  the  inventory.”  To  some  extent,  this  is  a  reasonable  argument,  but 
it  loses  credibility  if  aircraft  losses  would  be  incurred  that  more  survivable 
support  equipment  could  prevent.  Is  this  the  case  today?  The  answer,  of 
course,  is  a  judgment  call,  but  clearly  much  of  the  ATC  equipment  in  the 
Inventory  is  aging  and  fragile,  has  already  been  extensively  modified,  and 
is  far  less  capable  than  the  state  of  the  art  can  produce.  The  bottom  line 
is  that  senior  leaders  must  carefully  analyze  the  cost-to-benefit  equation 
before  cutting  dollars  for  support  equipment  modernization  projects. 
(Equipment  issues  are  addressed  more  extensively  in  the  next  chapter.) 

Surge  Traffic 

ATC  facilities  and  personnel  must  be  capable  of  supporting  surge  traffic. 
AFCC  expects  combat  recovery  rates  to  be  more  than  double  normal 
peacetime  rates.' '  Recent  experience  in  Panama  during  Operation  Just 
Cause  indicates  this  estimate  may  be  on  the  conservative  side.  Howard  AB 
controllers  worked  more  than  .5,500  operations  during  the  first  three  days 
of  Just  Cause.  A  “typical"  Howard  AB  traffic  count  is  on  the  order  of  7,000 
operations  per  monlh.^^ 

Aircrait  surge  launch  and  recovery  procedures  are  the  tools  developed  to 
ensure  controllers  can  support  surge  tralTic.  Simply  put.  ASLAR  is  a  set  of 
pilot  and  controller  procedures  designed  to  maximize  aircraft  launch  and 
recovery  rates.  By  creating  a  predictable  environment,  aircraft  separation 
standards  can  be  reduced  by  half.  Thus,  “aircraft  can  be  put  closer 
together,  and  the  controllers  can  [effectively]  control  .  .  .  more  aircraft.” 
ASLAR  was  developed  to  overcome  a  long-standing  problem:  The  military 
“ATC  system,  using  FAA  procedures,  .  .  .  was  Incapable  of  recovering  a  large 
number  of  aircraft  in  a  short  period  of  time."'*’ 
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In  1979  a  task  group  composed  of  pilots  and  controllers  began  to  study 
existing  recovery  procedures  with  the  goal  of  increasing  airfield  recovery 
rates.  Using  live  tests,  demonstrations,  and  radar  simulations,  the  task 
group  developed  and  line-tuned  ASLAR  procedures.  Those  procedures 
increased  typical  ninway  acceptance  rates  from  35  aircraft  per  hour  to 
between  75  and  90  aircraft  per  hour  when  surveillance  radar  was  opera¬ 
tional.'*^  Without  surveillance  radar,  recovery  rates  increased  from  15  to 
approximately  45  aircraft  per  hour."*'^  Once  the  basic  concept  of  ASLAR 
proved  viable,  ASIJVR  procedures  were  refined  lor  theater-  and  base-specific 
needs.  Major  command  headquarters  then  certified  pilots  and  controllers 
at  individual  bases  to  conduct  ASIAR  operations  and  established  require¬ 
ments  to  maintain  proficiency.  The  tactical  air  forces  |TAF)  exercised  these 
concepts  extensively,  and  ASLAR  procedures  are  now  in  use  throughout 
the  TAF.  Refinement  of  these  procedures  is  a  continuing  process. 

Even  though  bases  usually  set  aside  certain  days  or  blocks  of  time  for 
ASLAR  training,  a  problem  still  exists  in  accomplishing  effective  training. 
The  root  of  the  problem  is  the  need  to  provide  expeditious  air  traffic  service 
to  ASIAR  participants  and  nonparticipants  alike.  MAC.  SAC,  the  sister 
services,  and  US  allies  do  not  use  ASLAR  procedures.  Thus  at  a  busy  base 
with  a  complex  air  I  raffic  mix,  ASLAR  nonparticipants  often  outnumber  the 
participants.  Since  holding  back  nonparticipants  until  all  the  TAF  fighters 
recover  is  usually  not  an  option,  the  stream  of  ASLAR  recoveries  is  quickly 
disrupted  and  tempers  fray.  An  important  point,  however,  is  that  nonpar¬ 
ticipants  will  also  be  part  of  the  terminal  environment  during  wartime — 
probably  In  even  greater  numbers.  If  controllers  and  pilots  do  not  practice 
Integrating  participants  and  nonparticipants  in  peacetime,  they  will 

not  be  able  to  do  it  smoothly  and  safely  in  wartime. 

One  of  the  major  criticisms  of  ASLAR  is  that  the  aircraft  recovery  tracks 
are  too  predictable.  On  the  surface,  that  sounds  like  a  valid  concern. 
However,  if  a  base  is  under  or  in  imminent  danger  of  attack,  recovering 
aircraft  would  most  probably  be  diverted  to  another  location.'*^  If  the  Air 
Force  has  air  supremacy  and  the  base  is  outside  the  enemy’s  ground-fire 
range,  predictability  of  the  approach  course  will  not  be  a  problem.'*^  In  fact, 
as  discussed  later  in  this  chapter,  such  predictability  is  actually  an 
operational  advantage  for  the  pilot. 

Common  Avionics 

Available  navigational  aids  (NAVAIDS)  must  be  compatible  with  state-of- 
the-art  avionics,  allowing  “maximum  use  of  [sophisticated]  on  board 
avionics  with  minimum  dependence  on  ground-based  verbal  ATC  instruc¬ 
tions."'*®  At  t  he  same  time,  retention  of  older  systems  is  necessary  to  allow 
all  friendly  aircraft  access  to  the  ATC  system.  Even  within  the  Air  Force, 
not  all  aircraft  have  t  he  same  avionics.'*^  The  problem  is  compounded  when 
sister- service  and  allied  aircraft  are  added  to  the  traffic  mix.  As  new  ATC 
systems  are  added,  old  systems  must  be  retained  (often  for  a  lengthy  period) 
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to  acconunodate  aircraft  not  yet  retrofitted  with  the  new  avionics.  A  current 
example  is  retention  of  both  precision  approach  radar  and  the  newer 
instrument  landing  systems.  Since  some  NATO  and  Pacific  ziircraft  do  not 
have  ILS  avionics,  both  PAR  and  ILS  are  likely  to  be  retained  for  many  years. 
This  problem  will  worsen  as  microwave  landing  systems  (MLS)  enter  the 
inventory.'^® 

From  a  war-fighting  perspective,  system  redundancy  for  precision  ap¬ 
proach  can  be  a  plus  for  more  sophisticated  atrcrafi.  If  an  ILS  were 
destroyed  in  an  airfield  attack,  recovering  aircraft  with  working  radios 
would  still  be  able  to  make  a  precision  approach  as  long  as  the  PAR 
remained  operational.  Conversely,  if  the  PAR  were  destroyed,  only  ILS- 
equipped  aircraft  would  be  able  to  recover  using  a  precision  approach.  If 
the  weather  were  below  nonprecision  mintmums,  aircraft  without  ILS 
avionics  would  have  to  divert  to  an  alternate  airfield. 

While  redundancy  of  a  precision  approach  capability  is  obviously  an 
operational  advantage,  it  has  a  distinct  added  cost  in  terms  of  personnel 
and  logistics  support.  Since  final  controllers  using  PAR  must  individually 
control  each  approach  and  can  only  accept  one  aircraft  at  a  time.  PAR  is  a 
manpower  intensive  system.  Although  the  senior  operational  commander 
at  a  base  sets  criteria  for  PAR  availability,  a  standard  rule  of  thumb  is  that 
one  final  controller  will  always  be  on  duty,  and  a  second  will  be  available 
during  periods  when  the  wing  is  scheduled  to  fly.  ILS  approaches,  on  the 
other  hand,  do  not  even  have  to  be  monitored  unless  weather  is  below  IFR 
minimums.  and  a  single  controller  can  monii  or  two  ILS  approaches  simul¬ 
taneously.  On  the  logistics  side.  PARs  and  ILSs  are  dissimilar  systems 
mciintained  by  two  separate  groups  of  technicians.  Different  logistics 
support  tails  exist,  and  the  costs  of  repciiring  and  maintaining  two  different 
systems  are  higher.  Although  the  tactical  air  forces  have  been  a  strong 
advocate  for  continued  retention  of  PAR,  the  question  of  cost  versus 
operational  benefit  will  have  to  be  answered  repeatedly  in  today’s  era  of 
fiscal  constraints. 

Well-Prepared,  Well-Trained 
Controller  Force 

Pilots  have  a  right  to  expect  that  the  controllers  who  will  support  them 
in  wartime  will  be  meticulously  trained  professionals.  Controllers  must  not 
only  be  well  versed  in  FAA  rules  for  sequencing  and  separating  air  traffic, 
they  must  also  be  trained  (and  proficient)  in  ASLAR,  ECCM,  and  CW 
procedures.  They  must  understand  aircraft  characteristics  and  capabilities 
and  recognize  constraints  on  pilots  of  single-seat  aircraft.  They  must  be 
able  to  work  from  austere  mobile  or  alternate  facilities.  They  must  be  able 
to  think  creatively  when  other  than  normal  procedures  are  needed  to  assist 
aircraft  attempting  to  launch  or  recover.  Most  importantly,  controllers 
must  have  a  war-fighting  mind-set.  Tliey  must  be  able  to  look  beyond  their 
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own  narrow  job  descriptions  and  clearly  focus  on  the  “big  picture” — air  base 
operability. 

As  noted  earlier,  in  some  circles  air  traflic  controllers  have  long  had  a 
reputation  for  having  a  peacetime  mind -set.  Some  controllers  do  tend  to 
think  of  themselves  as  FAA  controllers  in  blue  suits,  do  resist  additional 
duties  outside  the  ATC  complex,  and  do  expect  the  security  police  and  base 
fire  fighters  to  protect  their  facilities.  Many  fail  to  recognize  that,  under 
recent  agreements  with  the  Army.  Air  Force  security  police  are  responsible 
for  providing  local  defense  of  the  base  and  will  concentrate  their  forces  to 
guard  the  base  perimeter.  Likewise,  the  priority  for  the  professional  fire 
fighters  will  be  crash-rescue.  Structural  fires — even  those  at  key  facilities — 
will  be  a  secondary  concern.  Such  considerations  lead  inescapably  to  MaJ 
Gen  George  E.  Ellis’s  conclusion  that  the  Air  Force  needs  multitalented 
warriors  who  can  do  their  primary  job  and  who  are  also  trained  in  fire 
fighting  as  well  as  basic  infantry  skills.'*^ 


Procedures 

An  additional  operational  goal  is  to  smooth  aircraft  launch  and  recovery 
and  to  minimize  confusion  in  the  traffic  pattern.  Although  peacetime  traffic 
separation  standards  are  always  desirable,  reduced  standards  can  (and 
should)  be  used  when  peacet’me  standards  “are  not  sufficiently  responsive 
to  mission  requirements. Taclical  air  traffic  control  elements  must  not 
delay  tactical  missions  because  the  missions  lack  standard  peacetime 
separation,  nor  may  TATCEls  refuse  to  accept  tactical  traffic  even  when  the 
system  is  saturated.  In  such  cases,  lower-priority  traffic  may  be  “denied 
access,  diverted  or  delayed"  so  tactical  missions  can  be  supported. Many 
of  the  operational  enhancements  discussed  above  help  streamline  the  ATC 
system  so  that  more  aircraft  can  be  serviced  and  as  few  as  possible  delayed 
or  diverted.  However,  several  procedural  steps  can  also  be  taken  to 
decrease  terminal  area  confusion.  These  include  building  uncomplicated 
procedures,  minimizing  radio  fi’equency  congestion,  and  practicing  un¬ 
usual  procedures. 

Simplicity 

ATC  wartime  procedures  must  be  “uncomplicated,  easily  recognized,  and 
as  close  to  normal /peacetime  procedures  as  they  can  be.  The  pilot  should 
have  confidence  in  them  [and]  in  their  ability  to  get  him  home."®^  Pilots 
returning  from  combat  missions  will  most  likely  be  exhausted  and  highly 
stressed.  If  their  aircraft  have  been  damaged,  they  will  be  running  through 
emergency  procedures  and  perhaps  struggling  to  keep  the  aircraft  airborne. 
The  last  thing  pilots  in  such  situations  need  is  to  have  to  decipher  an 
unfamiliar  approach  plate,  engage  in  lengthy  conversations  with  control¬ 
lers.  or  comply  with  unusual  ATC  instructions.  Although  the  ground 
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situation  (e.g.,  runway  craters,  aircraft  in  the  barrier,  etc.)  may  dictate 
out-of-the-ordinary  maneuvers,  the  ATC  goal  should  be  to  keep  such 
maneuvers  to  a  minimum.  The  KISS  (keep  it  simple,  stupid)  dictum  applies, 
and  it  should  be  a  key  consideration  of  ATC  managers  as  they  develop  local 
ASLAR  procedures. 

Minimal  Frequency  Congestion 

A  closely  related  requirement  is  that  radio  frequency  congestion  be  kept 
to  a  minimum.  Radio  chatter  increases  dramatically  during  a  mass 
recovery,  especially  if  some  aircraft  are  returning  to  base  battle  damaged 
or  low  on  fuel.  Congestion  is  compounded  if  ATC  communications  are  an 
ECM  target.  The  synergistic  effect  can  quickly  bring  on  total  confusion. 
Controllers  can  lessen  that  confusion  by  giving  clear  and  concise  instmc- 
tions.  using  standard  phraseology,  avoiding  extraneous  questions,  listening 
carefully  to  pilot  transmissions,  and  using  good  frequency  management 
techniques.  Pilots  can  help  by  maintaining  proper  radio  discipline,  iden¬ 
tifying  emergency  conditions  promptly,  stating  their  intentions  clearly,  and 
listening  carefully  to  controller  instructions. 

Practice 

A  multitude  of  complex  and  unusual  launch  and  recovery  procedures  will 
most  likely  be  used  in  wartime.  These  include  silent  and  mass  launches 
as  well  as  flush,  ./^LAR,  and  emergency  procedures.  These  procedures 
must  be  practiced  -  often  and  realistically — in  peacetime  to  identify  and 
correct  potential  problems,  to  ensure  all  players  are  fully  aware  of  their 
responsibilities,  and  to  develop  confidence  that  the  procedures  will  be 
effective  in  wartime.  A  safe  full  of  meticulously  detailed  contingency 
procedures  that  must  be  dusted  oflf  and  executed  extemporaneously  serves 
little  purpose. 


Summary 

All  of  the  operational  factors  discussed  above  must  be  combined  to  create 
an  efficient  and  responsive  ATC  system  that  functions  as  a  force  multiplier 
rather  than  as  a  force  divider  or  limiter.  These  factors  contribute  to  the 
defend,  survive,  and  generate  pillars  of  the  ABO  program,  thus  supporting 
the  goal  of  ABO:  combat  sortie  generation.  But  what  of  that  fourth 
pillar — recovery?  Continued  generation  of  sorties  may  not  be  possible  if 
damaged  ATC  equipment  cannot  be  replaced  or  if  an  ATC  capability  cannot 
be  restored.  The  following  chapter  deals  with  the  equipment  (that  already 
in  the  inventory  as  well  as  programmed  replacement  systems)  needed  to 
ensure  continuity  of  ATC  operations. 
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Chapter  3 

Equipment  Factors 

According  to  AFM  I  - 10.  Combat  Support  Doctrine,  “combat  support  is  the 
art  and  science  of  creating  and  sustaining  combat  capability."*  To  apply 
aerospace  power  effectively  in  combat,  such  operational  needs  as  those 
described  in  the  previous  chapter  must  be  satisfied.  Key  to  satisfying 
operational  requirements  is  ensuring  the  proper  equipment  is  in  the 
inventory  and  available  when  and  where  it  is  needed.  The  air  traffic  control 
and  landing  systems  road  map  mentioned  previously  identifies  equipment 
AFCC  considers  critical  to  maintaining  an  ATC  system  that  fully  supports 
wartime  mission  requirements. 

In  general  terms,  each  equipment  element  supports  one  of  three  basic 
ATC  functions.  Those  functions  are  en  route  navigation  and  positioning, 
terminal  radar  control  and  sequencing,  and  precision  landing.^  This 
chapter  analyzes  each  function  in  terms  of  the  fixed  equipment  currently 
available  to  support  mission  requirements,  mobile  equipment  available  to 
support  recovery  efforts,  and  future  equipment  upgrades.  A  fourth  section 
briefly  addresses  such  support  equipment  as  radios  and  generators  which 
overlap  Individual  functions,  but  which  are  also  critical  to  continued  sortie 
generation.  Ti  e  final  section  offers  comments  on  a  future  (post-20C)0) 
systems  concept  that,  if  pursued,  would  dramatically  change  the  character 
of  military  ATC. 


En  Route  Navigation  and  Positioning 

Currently,  tactical  air  navigation  systems  are  the  primary  military  sys¬ 
tems  that  enable  pilots  to  navigate  to  an  air  base  for  recovery.  A  fixed 
TACAN  is  located  at  every  Air  Force  base  with  an  active  flying  mission.  As 
with  most  navigational  aids  located  near  runways,  TACANs  are  vulnerable 
to  antiradiatlon  missiles  as  well  as  to  collateral  damage  from  attacks  on 
runways.  For  that  reason,  quick  Wcirtime  restoral  programs  store  mobile 
TACANs  (AN/TRN-41s)  at  bases  within  designated  high-threat  areas  tn  the 
Pacific  and  Europe.  For  example,  two  mobile  TACANs  maintained  at 
Kunsan  AB,  Republic  of  Korea,  are  designated  for  use  at  Kunsan  and 
Kwangju  air  bases.  (Six  wartime  restoral  TACANs  are  located  in  South 
Korea  and  others  are  located  in  Europe.)  Sites  have  been  presurveyed  and 
flight  checked  so  a  mobile  TACAN  can  be  set  up  within  30  minutes  and  used 
immediately.  A  second  type  of  mobile  TACAN  (the  AN/TRN-26)  is  main¬ 
tained  by  combat  communications  units  and  can  be  used  to  restore  TACAN 
service  at  a  fixed  base  or  to  provide  initial  service  at  a  collocated  operating 
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base  or  a  bare  base.^  Although  current  TACANs  have  provided  reliable 
service  tor  the  past  three  decades,  they  do  have  some  limitations.  TACANs 
are  limited  by  line-of-sight  coverage,  short  range,  and  vulnerability. 
Moreover,  they  do  not  provide  worldwide  coverage.'^ 

When  the  NAVSTAR  global  positioning  system  (GPS)  is  fielded,  it  will 
provide  precise  worldwide  en  route  and  terminal  navigation  guidance.  This 
space-based  radio  navigation  system  will  provide  three-dimensional 
positioning  information  accurate  to  within  16  meters.  When  fully  fielded, 
the  GPS  will  consist  of  18  operational  satellites  backed  by  three  on-orbit 
spares.  Because  it  is  a  space-based  system.  GPS  is  generally  considered 
highly  survivable.  It  will  also  be  jam  resistant  and  able  to  accept  an 
unlimited  number  of  users.  Most  importantly,  users  will  not  have  to  emit 
a  signal  to  receive  GPS  data.^ 

Although  GPS  is  a  quantum  leap  forward  in  capability,  the  Soviets  have 
already  demonstrated  an  ability  to  “kill"  satellites  in  space,  and  ground- 
based  control  portions  of  the  system  may  be  vulnerable  to  sabotage.  GPS 
will  not  be  an  invulnerable  system,  and  TACANs  will  continue  to  provide  a 
limited  backup.  Also,  even  if  GPS  is  fully  deployed  by  1993,  which  appears 
unlikely  given  the  current  fiscal  climate,  it  will  not  be  universally  usable 
until  supported  aircraft  are  equipped  witli  GPS  avionics.  Although  some 
USAF  aircraft  already  have  GPS  receivers,  the  remainder  of  the  fleet  will  not 
be  upgraded  before  the  end  of  the  decade.  Sister-service  and  allied  aircraft 
may  not  be  retrofitted  even  that  quickly.  Thus  systems  redundancy  will 
remain  critical,  and  TACANs  will  be  needed  well  into  the  next  century. 
Moreover,  despite  its  extreme  accuracy.  GPS  will  provide  only  a  non¬ 
precision  approach  capability.  Precision  approaches  to  a  runway  will  still 
require  a  precision  approach  radar,  an  instrument  landing  system,  or  a 
microwave  landing  system.  GPS  therefore  will  not  replace  existing  ATC 
systems  but  will  augment  and  enhance  them. 


Terminal  Area  Control,  Sequencing, 
and  Separation 

Tlie  second  function  ATC  equipment  supports  is  terminal  area  control, 
sequencing,  and  separation.  These  services  are  provided  from  the  control 
tower  and  the  radar  facility. 

Control  Tower 

Previous  chapters  established  that,  since  the  fixed  control  tower  is 
probably  not  survivable,  bases  must  identify  alternate  towers  and  develop 
alternate  control  procedures.  As  mentioned  earlier,  a  runway  monitoring 
unit  is  usually  the  first  choice  for  an  alternate  tower  since  it  is  located  close 
to  the  runway,  provides  good  visibility  of  the  runway,  and  has  communica¬ 
tions  equipment  (i.e.,  radios)  already  installed.  However,  because  of  its 
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kx'atioii,  the  RMU  is  f^v'en  more  vulnerable  to  collateral  damage  than  the 
lixed  lovv'er.  Some  bases  pnilect  RMUs  by  placing  sandbags  around  them, 
embedding  them  in  mounds  of  dirt,  or  towing  them  to  protc'cted  locations 
during  peruxls  ofhigh  tension.  Such  tactics  are  unlikely  to  protect  the  RMU 
through  more  than  one  attack.  Therefore  secondary  and  teniaiy  tower 
alternates  should  also  be  identiQed. 

At  some  locations  a  fire/crash  tower  may  be  a  viable  option  and  should 
be  considered,  bat  the  most  survivable  option  is  also  the  simplest  and 
c  heapest.  Controllers  can  provide  service  (i.e.,  aircraft  sequencing,  airfield 
advisories,  and  landing  clearaiices)  fro;a  any  vehicle  equipped  with  ground - 
to-air-to-ground  (G-A-G)  radios.  Or,  il'  radio-equipped  vehicles  are  not 
available,  controllers  can  operate  from  the  back  of  a  pickup  truck  using 
hand-held  G-A-G  radios.  Such  conditions  are  obviously  not  desirable  for 
Iciig-tcnn  operations,  liul  AfiO  and  ATC  managers  should  consider  these 
austere  options  as  they  look  at  means  to  recover  from  aii  airfield  attack  and 
to  support  resumed  aircraft  sortie  generation. 

Mobile  Tower.  If  a  fixed  control  tower  cannot  be  readily  restored  alter 
an  attack  and  alternate  facilities  are  not  suitable  for  long-term  operations, 
the  senior  operational  commander  on  the  base  may  request  deployment  of 
a  moL’Ie  control  tower.  If  assets  are  available,  a  combat  communications 
unit  will  deploy  with  a  mobile  lower.  A^biougi.  ihese  towers  first  entered 
the  inveiitory  in  the  late  1950s.  they  still  provide  a  reliable  and  capable 
system  that  can  be  quickly  set  up  and  used  in  place  of  a  damaged  or 
destroyed  tower  for  an  extended  period.  However,  most  mobile  control 
lowers  are  kx'at  >'  in  CONUS.  (Tliere  are  five  mobile  control  towers  in  the 
t’aclf’c;  three  in  Hawaii,  one  in  Japa»\  and  one  in  the  Philippines.)  A  system 
would  have  to  be  airlifted  either  within  theater  or  from  CONUS  to  support 
a  requirement  in  South  Korea.  This  requirement  will  not  pose  a  problem  if 
airlift  support  is  readil-  available.  If  airlift  resources  are  constrained  (which 
seems  likely  given  the  current  and  projected  shortage  of  US  strategic  airlift 
capacity),  a  mobile  tow  cr  may  not  be  delivered  for  days.  Since  the  Air  Force 
has  no  quick  tower  restoral  capability,  controllers  may  have  to  work  from 
marginally  acceptable  alternate  facilities — for  example,  the  bed  of  a  pickup 
‘ruck — for  an  extended  period. 

Interim  Tower.  A  program  has  been  in  d  velopment  for  almost  a  decade 
to  fill  the  interim  capability  gap  by  fielding  “a  small,  shelterized  tower 
mounted  on  a  commercial  utility  cargo  veh  vie.”'’  Tliis  system,  known  as  a 
tower  restoral  vehicle  (I'RV).  is  intended  to  sustr.ia  operations  until  the  ftxed 
tower  is  repaired  or  a  mobile  control  tov'er  is  deployed.  It  was  envisioned 
as  an  austere,  highly  mobile  system  which  could  be  stored  at  bases  in 
high-threat  areas  to  be  rolled  out  and  operating  within  15  minutes  after  an 
airfield  attack. 

'flip  nW  will  be  used  for  interim  restoral  of  tower  ATC  servi<  e.s  at  selei'ted  USAF  tactical 
bases,  'lliis  restoral  c.ipabllity  (ensures)  the  ability  to  sepanite  and  secjuence  aircraft 
for  launch  and  re<-overy  op»  ratioris  It  will  normally  be  prepositioned  at  Uieater  air 
ba.se  locations  to  provide  qu.'ck  restoral  of  tow'er  ,sei-vices  alter  loss  of  primary  assets 
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due  to  airfield  attack  or  other  event  tliat  has  dMnaf<ed  or  destroyed  the  primary  ATC 
facility.  The  ITtV  Is  easily  relocatable  and  capable  of  mobility  over  rough  terrain,  and 
set-up  iear-down  in  15  minutes  by  three  personnel.  'Hie  mobility  features  allow 
the  'FRV  to  support  a  variety  of  USAF  deployment  options  and  secondary  missions. 
Tfiese  include  control  tower  services  in  support  of  alternate  landf"g  areas  such  as 
off-base  or  alternate  landing  strips,  airports,  and  roadways.  TheTT  '’s  anti-jam  radios 
ensure  .  .  .  capability  to  provide  .  .  .  service  in  hostile  electronic  combat  environments. 
Secure  communications  are  (also)  provided  [as  are  communicatioi  >s  that  allow] 
Interface  with  PAD  and  SHORAD  batteries  and  other  ATC  facilities.^ 

Althougl  the  TRV  program  has  encountered  n  irnerous  funding  problems 
over  the  years,  research  and  development  conunues.  TWo  prototypes  are 
being  built  and  are  slated  to  undergo  operational  testing  in  1991 .  However, 
since  no  production  money  is  currently  programmed  and  since  backing 
from  some  of  the  supported  MAJCOMs  is  lukewarm,  prospects  for  TRV 
production  and  deployment  are  uncertain.® 

Radar  Facility 

Previous  chapters  established  that,  although  radar  antennas  are  suscep¬ 
tible  to  anttradiation  missiles  and  collateral  dam  ge.  radar  controllers  can 
continue  to  provide  ATC  service  using  nonradar  procedures  if  they  have 
functional  radios  and  an  operations  center  from  which  to  work.  Although 
a  radar  operations  center  is  generally  more  survivable  than  a  control  tower, 
it  is  not  Invulnerable.  Many  overseas  radar  operations  centers  are  revetted 
and  camouflaged,  and  such  critical  mission  support  items  as  generators, 
fuel  tanks,  and  air  conditioners  are  sandbagged  for  protection.  However, 
since  no  opera  i  ns  centers  are  currently  scmihardened,  they  are  still 
vulnerable  to  collateral  damage-  With  that  in  mind.  ATC  managers  must 
identify  alternate  operations  centers  from  which  controllers  can  continue 
to  provide  sequencing  and  separation  services. 

Interestingly,  the  primary  alternate  for  a  RAPCON  is  often  the  control 
tower,  which  makes  sense  in  peacetime.  The  t  jwer  is  usually  nearby,  radios 
and  land  lines  are  already  available,  and  only  intra-squadron/group  coor¬ 
dination  is  required.  However,  since  the  towe^  is  not  likely  to  survive  an 
airfield  attack,  it  makes  little  sense  to  depend  on  it  as  a  RAPCON’s  primary 
backup  during  combat.  Realistic  secondary  and  tertiary  alternates  must 
be  identified,  and  agreements  for  their  temporary  use  must  be  coordinated 
In  advance.  Joint  u.se  of  nearby  radar  facilities  {TACS,  sister  service, 
civilian,  or  host  nation)  may  be  options  and  should  be  considered.  If  none 
of  these  are  feasible,  nonradar  service  may  be  the  only  option  until  a  mobile 
radar  system  can  he  airlllled  to  the  site. 

Mobile  Radar  Approach  Controls.  Although  nonradar  service  can  be 
provided  from  virtually  any  building  with  G  A-G  radios,  nonradar  proce¬ 
dures  reduce,  aircrall  recovery  rates  by  more  than  .50  percent.®  Also,  loss 
of  radar  “eyes"  prevents  effective  integration  with  air  defense  forces  and  the 
TAGS.'®  For  the.se  rease  is.  the  ba.se  senior  operational  commander  may 
be  unwilling  to  rely  on  no.i-adar  approach  control  .service  for  an  extended 
period.  As  with  the  control  tower,  the  commander  may  request  that  one  of 
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AFCC’s  combat  communications  units  deploy  a  mobile  RAPCON  as  soon  as 
possible.  If  a  system  is  available  for  use  as  a  restoral  asset  (which  is  not  a 
certainty  by  any  means,  since  war  plans  identify  most  mobile  RAPCONs  for 
deployment  to  bare  bases  or  collocated  operating  bases),  the  combat 
communications  unit  can  be  ready  to  deploy  within  a  matter  of  hours. 
However,  as  with  deployment  of  a  mobile  control  tower,  a  limiting  factor  is 
airlift  availability.  Most  mobile  RAPCONs  are  based  in  CONUS  or  Hawaii 
and  would  have  to  be  airlifted  to  wherever  they  are  needed.  Airlift  is  even 
more  critical  in  this  case,  however,  since  a  substantial  amount  of  cargo 
space  is  required  to  airlift  either  of  the  two  types  of  mobile  RAPCONs 
currently  in  the  Air  Force  inventory. 

Although  the  author  pledged  not  to  become  embroiled  with  detcdled 
discussions  of  specific  equipment,  readers  should  understand  some  of  the 
key  differences  between  the  two  types  of  mobile  RAPCONs.  The  AN /MPN- 1 4 
has  been  a  mainstay  of  the  ATC  mobile  equipment  inventory  for  ap¬ 
proximately  three  decades.  It  consists  of  three  large  equipment  trailers 
crammed  full  of  1950s  radar  and  radio  equipment.  Although  the  MPN- 14 
is  road  mobile  (i.e.,  the  trailers  can  be  towed  to  a  deployment  location),  most 
of  the  25  operational  systems  are  based  in  the  United  States  and  would 
have  to  be  airlifted  into  a  theater  of  operations.  In  its  present  configuration, 
each  MPN- 14  requires  a  C-5  for  airlift..  Numerous  upgrades  and  modifica¬ 
tions  over  the  years  have  kept  the  system  operating,  but  its  logistics  support 
costs  have  escalated,  and  Air  Force  Logistics  Command  recognized  several 
years  ago  that  the  MPN- 14  was  on  the  verge  of  becoming  unsupportable. 
Consequently,  a  sustainability  modification  was  initiated  in  1985  to  replace 
the  MPN-14’s  vacuum-tube  components  with  solid  state  technology  and  to 
reduce  the  size  of  each  system  to  two  equipment  trailers.  The  resulting 
MPN-  14K  will  then  be  transportable  in  three  C-  130s.  This  modiftcation  was 
not  intended  to  prolong  use  of  the  MPN- 14  indefinitely,  but  rather  to  extend 
its  life  until  a  new  mobile  radar  system  could  be  fielded — hopefully  within 
the  1990s. 

The  AN/TPN-19  is  AFCC’s  second  tactical  radar  system.  It  was  fielded 
in  the  1970s  and.  by  virtue  of  its  age.  should  be  the  more  capable  and 
reliable  system,  but  this  is  not  the  case.  The  TPN-19  has  been  plagued  by 
logistics  problems  and  remains  a  maintenance  intensive  system.  While  the 
system  is  technically  sophisticated  In  comparison  to  the  aged  MPN- 14  and 
has  actually  performed  well  on  recent  deployments,  many  controllers 
perceive  the  TPN-19  as  unreliable.  Eight  of  the  10  TPN-19s  are  located  in 
CONUS  and  are  dependent  on  wlde-body  cargo  aircraft  for  airlift. 

AFCC  initiated  efforts  to  field  a  highly  capable,  state-of-the-art  mobile 
radar  system  more  than  a  decade  ago.  An  earlier  variant  of  this  system  (the 
J  .PN-xx)  was  canceled  in  the  mid-1980s  because  of  lack  of  funding,  but  it 
has  since  been  resurrected  as  the  new  mobile  RAPCON  (NMR).  NMR  will 
consist  of  an  airport  surveillance  radar  subsystem  and  an  operations 
shelter  subsystem  with  seven  controller  work  stations.  It  will  not  include 
a  precision  approach  radar,  but  it  will  have  a  PAR  Interface  capability.  A 
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PAR  could  thus  be  added  to  NMR  if  such  future  systems  as  the  mobile 
microwave  landing  system  (discussed  later  in  this  chapter)  cannot  be 
fielded,*  ^ 

niie  NMR)  will  provide  complete  radar  approach  and  departure  control  services  to 
support  launch  and  recovery  operations  in  all  weather  and  combat  environments.  The 
NMR  is  rapidly  deployable  and  capable  of  being  carried  by  C-130  aircraft.  Once  on 
site  it  can  be  fully  operational  in  two  hours  vice  current  systems  which  take  12  to  24 
hours.  Its  radar  improvements  will  (use)  state-of-the-art  technology  which  is  ex¬ 
tremely  reliable,  featuring  components  that  can  be  replaced  within  30  minutes.  Its 
radar  has  ECCM  and  ARM  (anti-radiation  missile)  features  and  incorporates  the  use 
of  anti-jam  and  sec:ure  radios — all  of  wtiich  are  among  the  shortfalls  in  present 
systems.  Itie  NMR  can  also  be  pressurized  against  the  chemical  warfare  threat.'^ 

The  NMR  will  also  be  more  survivable  than  present  systems.  Use  of 
fiber-optic  communications  lines  between  the  radar  and  the  operations 
shelter  will  allow  the  radar  to  be  “remoted  up  to  12,000  feet  from  the 
[operations]  shelter."*^  “The  vastly  improved  radar  .  .  .  will  allow opieration 
through  Intense  weather,  ground  clutter,  and  hostile  jamming  which 
currently  restricts  operations."*'*  Although  some  might  argue  that  sophis¬ 
ticated  antijanmiing  systems  are  not  really  necessary  in  ATC  systems,  the 
1989  edition  of  Soviet  Military  Power  slates  that  Soviet  planners  continue 
to  emphasize  their  integrated  program  to  disrupt  enemy  military  command, 
control,  and  communications  at  all  levels.  ATC  communications  certainly 
fall  in  that  category.  In  the  face  of  such  a  hostile  intent,  efforts  to  protect 
against  enemy  jamming  are  only  prudent. 

Funding  for  the  NMR  has  been  cut  significantly,  and  there  is  currently 
no  production  mo::ey  programmed  for  the  system.  Unfortunately,  NMR’s 
reputation  outside  the  ATC  community  is  as  a  nice-to-have  item.  After  all, 
MPN-14S  and  TPN-19s  still  work,  and  the  Air  Force  is  spending  ap¬ 
proximately  four  million  dollars  per  system  to  modify  25  MPN-  14s.  Some 
contend  that  there  is,  therefore,  no  need  to  spend  hundreds  of  millions  of 
dollars  to  buy  18  NMRs.*^  Others  contend  that  NMR  will  be  an  operational 
and  logistical  bargain  since  it  will  save  scarce  Air  Force  resources  over  its 
life  cycle.  Reliability,  maintainability,  transportability,  and  survivability 
were  all  key  in  developing  the  NMR  requirement  (as  well  as  that  of  the  tower 
restoral  vehicle  and  the  surveillance  restoral  vehicle,  which  is  discussed 
next).  AFM  1-10  clearly  points  out  that  the  Air  Force  has  a  responsibility 
to  develop  and  acquire  systems  that  support  those  four  objectives  and,  as 
a  result,  conserve  resources. 

Improving  thr  reliability,  maintainability,  transportability,  and  survivability  of  new 
and  existing  aerospaee  systems  is  the  pivotal  path  to  reducing  the  combat  supf>ort 
stnicinre-  manpower,  materiel,  and  facilities — necess.ary  to  sustain  combat  opera¬ 
tions.  I'herefore,  the  Air  Force  must  give  an  unwavering  emphasis  to  these  vital  areas 
throughout  the  acquisition  proce.ss  from  reriuirements  identification  through  concept 
development,  fle.sign.  production,  and  acceptance.  This  emphasis  k*ads  to  enhanced 
eornbal  capability  by  creating  aerospace  systems  that  consume  less  resources,  which 
m.ikes  them  easier  to  move  ,and  maintain  in  war.'" 
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To  siimmHrize,  Air  Force  mobile  RAPCON  capabilities  currently  include 
two  systems  that  are  wide-body  airlift  dependent,  are  slow  to  set  up,  and 
lack  many  of  the  features  which  would  enable  them  to  function  effectively 
close  to  the  modem  battlefield.  Tomorrow’s  system,  the  NMR,  will  be  C-130 
transportable,  quick  to  set  up,  and  include  many  of  the  features  AFCC  now 
considers  essential  to  ensure  continuous  ATC  service  during  combat.  NMR 
production,  however,  remains  unfunded  and  the  system  may  never  be  built. 
If  a  restoral  radar  is  needed  in  wartime,  it  may  take  days  to  deploy  a  mobile 
RAPCON  and  begin  operations.  As  with  control  towers,  an  obvious 
capability  gap  exists  from  the  time  a  fixed  liAPCON  is  destroyed  until  radar 
service  can  be  restored  with  a  mobile  RAPCON.  Controllers  can  provide 
limited  service  in  the  meantime  by  using  nonradar  procedures,  but  that 
method  is  slow  and  cumbersome. 

Interim  Radar  System.  A  surveillance  restoral  vehicle  (SRV)  is 
programmed  to  fill  that  interim  radar  capability  gap.  SRV  is  intended  to 
“provide  an  Immediate  back-up  radar  capability"  for  the  short  term — until 
a  fixed  radar  system  can  be  repaired  or  a  mobile  radar  system  deployed. 
As  with  the  tower  restoral  vehicle,  prototypes  are  being  built  and  operational 
testing  is  expected  in  1991.  but  system  production  has  not  been  funded. 
However,  the  requirement  for  a  system  to  provide  quick  wartime  restoral  of 
radar  capability  is  still  valid. 

The  mission  of  the  SRV  is  .  .  .  immediate  interim  restoral  of  ATC  approach  control 
services  at  selected  USAF  tactical  bases.  This  restoral  capability  [provides]  the  radar 
capability  to  land  and  depart  aircraft  safely.  Like  ihe  TRV.  it  will  be  prepositioned  at 
theater  locations  orovide  quick  restoral  service.s  after  loss  of  fixed  assets.  It’s 
relocatable,  capable  of  mobility  over  rough  terrain,  and  is  able  to  support  operations 
of  up  to  30  days  without  preventive  maintenance.  The  SRV  is  capable  of  set-up  or 
tear-down  within  30  minutes  by  three  personnel.  .  .  .  The  restoral  capabilities  of  the 
SRV  provide  limited  radar  services  through  the  use  of  a  tactical  .  .  .  beacon  radar, 
which  [allows]  service  to  transponder  equipped  aircraft.  Tiie  radar  is  capable  of 
detecting  iuid  interrogating  300  targets  p»»r  scan.  ...  A  secondary  role  of  this  radar 
is  that  it  can  be  integrated  with  FAD  and  SHORAD  elements.  As  with  the  TRV.  the 
SRVs  radios  ensure  .  .  .  capability  for  anti -jam  communications  with  aircraft,  ground 
forces,  and  other  ATC  facilities."’ 


Precision  Landing 

Precision  landing  capability  is  the  third  function  that  must  be  supported 
by  capable,  reliable  ATC  equipment.  The  only  two  precision  landing  sys¬ 
tems  currently  in  the  military  inventory  are  the  instrument  landing  system 
and  precision  approach  radar.  Both  have  drawbacks.  Although  ILS  is  the 
newer  system  and  is  not  dependent  on  communication  between  pilots  and 
controllers,  it  can  only  be  sited  to  provide  guidance  for  a  single  runway  and 
is  not  considered  survlvable  in  wartime.  In  fact,  if  emitting  during  an 
airfield  attack,  an  ILS  might  enable  enemy  missiles  to  home  in  on  the 
runway  centerline,  thus  increasing  damage  to  the  runway.  The  PAR, 
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conversely,  can  be  rotated  to  support  approaches  to  several  runways  (within 
certain  technical  limits).  However,  since  its  antenna  is  located  near  the 
runway,  it  is  also  vulnerable  to  collateral  damage.  Another  PAR  limiting 
lactor  is  that  a  pilot  must  be  able  to  hear  the  controller’s  instructions 
(although  it  is  not  essential  that  the  pilot  be  able  to  reply).  Therefore,  a 
successful  PAR  approach  requires  that,  at  a  minimum,  an  ATC  radio 
tra’.'.smitter  and  an  aircraft  radio  receiver  be  operational. 

Although  microwave  landing  systems  are  projected  to  replace  both  ILS 
and  PAR,  that  technology  continues  to  be  delayed.  In  1984  the  FAA  awarded 
a  contract  for  178  MLSs  under  a  program  sponsored  jointly  by  the  Depart¬ 
ment  of  Defense  (DOD),  the  Department  of  Transportation  (DOT),  and  the 
National  Aeronautics  and  Space  Administration  (NASA).  However,  that 
contract  was  terminated  in  August  1989  when  the  program  slipped  to  three 
years  behind  schedule.  Congress  has  since  directed  the  FAA  to  complete 
a  nine-point  demonstration  program  before  awarding  a  new  contract.^® 

A  few  MLSs  are  already  operational  (including  one  Air  Force  system  at 
Shemya  AFB,  Alaska),  and  offer  significant  advantages  over  both  PAR  and 
ILS.  For  example,  MLS  allows  pilots  to  fly  steep,  curved,  segmented,  or 
straight -in  precision  approaches.  A  single  MLS  can  also  support  ap¬ 
proaches  to  more  than  one  runway.  The  operational  advantages  to  a  pilot 
returning  from  a  combat  mission  are  profound.  By  using  a  shorter,  curving 
approach  course  or  a  steeper  descent  gradient,  a  pilot  may  be  able  to  fly  a 
precision  approach  to  a  runway  where  geographic  features  (e.g. ,  mountains) 
previously  precluded  precision  approaches.  More  importantly,  the  multiple 
MLS  approach  options  allow  recovering  aircraft  to  vary  their  ground  tracks, 
rendering  them  less  vulnerable  during  the  critical  final  phase  of  flight. 
Finally,  new  MLS  approaches  cem  be  developed  quickly,  allowing  pilots  to 
fly  precision  approaches  to  a  minimum  operating  strip  after  an  airfield 
attack  damages  the  primary  runway.  Neither  PAR  nor  ILS  offers  such 
flexibility. 

Despite  these  operational  advantages,  an  MLS  sited  near  the  runway 
would  still  be  a  fragile  system  susceptible  to  collateral  damage  from  runway 
attack.  That  shortcoming,  however.  Ccm  be  alleviated  by  a  little-known 
option:  MLS  can  be  offset  from  a  runway  it  supports,  reducing  its  vul¬ 
nerability  significantly.  Although  such  an  offset  may  not  be  necessary  (or 
cost-effective)  at  CONUS  bases,  it  should  certainly  be  a  siting  consideration 
at  overseas  bases. 

MLS  remains  the  heir  apparent  to  PAR  and  ILS  although  current  program 
status,  fiscal  constraints,  and  ongoing  litigation  apparently  mean  the 
system  will  not  be  fielded  soon.  Still,  MLS  is  proven  technology,  and  most 
senior  ATC  officials  believe  it  will  eventually  replace  both  PAR  and  ILS. 
However,  as  alluded  to  in  the  last  chapter,  even  when  MLS  is  op>erational. 
IIvS  and  PAR  will  have  to  be  retained  until  all  supported  aircraft  are 
retrofitted  with  MLS  avionics.  As  with  GPS,  retrofitting  Is  not  likely  to  be 
completed  until  well  into  the  next  century. 
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To  summarize,  the  Air  Force’s  precision  landing  aid  capability  currently 
consists  of  two  sysleuio  (PAR  and  II^)  that  probably  would  not  survive  in 
a  combat  environment.  The  probable  future  system  (MLS)  will  be  more 
capable  and  somewhat  more  survivable.  but  it  will  not  be  available  for  an 
undetermined  length  of  time. 

This  situation  elicits  the  question:  Do  we  really  need  precision  landing 
capability  in  wartime?  The  answer  is.  only  when  the  weather  is  below 
nonprecision  landing  minimums.  An  argument  is  sometimes  made  that 
aircraft  will  not  be  deployed  when  the  weather  is  below  those  minimums. 
This  argument  is  generally  true  for  peacetime  operations  and  exercise 
conditions,  but  it  seems  a  dangerous  assumption  during  wartime.  The 
status  of  ground  forces  or  availability  of  key  targets  might  force  aircraft  to 
operate  in  bad  weather  on  close-air-support  or  air  interdiction  missions. 
An  enemy  attack  could  force  fighters  airborne  to  provide  defensive 
counterair  support.  Or,  probably  most  likely,  aircraft  that  depart  during 
acceptable  weather  conditions  could  return  to  find  the  airfield  (as  well  as 
all  available  alternates)  below  nonprecision  landing  minimums.  Could  the 
pilot  land?  Maybe,  but  the  raison  d’  etre  for  ATC  service  is  to  ensure  that 
aircraft  can  take  off,  travel  to  their  destination,  return,  and  land  in  a  safe. 
Grd»..i  ly .  and  expeditious  manner.  Gambling  away  an  extra  margin  of  safety 
by  assuming  that  precision  landing  capability  is  not  im|X)rtant  because  we 
will  not  fly  when  the  weather  is  bad  is  shortsighted. 

If  one  agrees  that  precision  landing  capability  is  vital  and  that  current 
precision  landing  systems  are  not  likely  to  survive  an  airfield  attack,  the 
obvious  follow-ttp  question  is:  What  system  will  provide  an  interim 
precision  landing  capability  until  a  mobile  RAPCON  (with  PAR)  can  be 
deployed?  Unfortunately,  the  answer  is  that  there  is  no  such  system.  The 
Air  Force  has  no  mobile  ILSs  and  no  mobile  stand-alone  PARs.  Mobile 
microwave  landing  systems  (MMLS)  will  fill  the  gap.  but  they  will  not  be 
available  for  several  years.  MMLS  is  a  joint  Air  Force.  Army,  and  Marine 
Corps  program  initiated  in  1984.  An  MMLS  contract  was  awarded  in  1988 
and  33  systems  will  be  delivered  to  the  Air  Force  beginning  in  1992.^^ 
MMLS  will  incorporate  the  technical  advances  of  a  fixed  microwave  landing 
system  and  will  “provide  .  .  .  rapid  set-up.  highly  transportable,  flexible 
precision  approach  capability  for  .  .  .  tactical/contingency  sites. 
Twenty-seven  MMLSs  are  earmarked  for  basing  in  the  Pacific  and  Europeem 
theaters  as  quick  wartime  restoral  assets  and  will  fill  today’s  interim 
precision  landing  aid  gap.^'^ 


Support  Equipment 

Support  equipment  overlaps  and  ties  together  the  basic  ATC  functions  of 
en  route  navigation  and  positioning,  terminal  radar  control  and  sequencing, 
and  precision  landing.  Components  can  be  categorized  as  either  critical  or 
noncrltical. 
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Generators 

Dependable  backup  ^Jenerators  are  critical  for  both  ATC  facilities  and 
navigational  aids.  Even  a  20-set;ond  delay  in  radars  and  radios  coming 
back  on  line  after  a  power  loss  can  jeopardize  flight  safety  and  fray  a 
controller’s  nerves.  Noninterruptible  power  sources  are  obviously 
preferable,  especially  in  countries  where  the  local  power  tends  to  be 
unstable.  Unfortunately,  noninterruptible  systems  in  ATC  facilities  are 
rare.  Inspector  general  inspections  and  air  traffic  system  analyses  fre¬ 
quently  identify  reliability  of  ATC  and  NAVAIDS  generators  as  a  problem. 
Although  a  base’s  10-year  plan  usually  covers  generator  replacement, 
generators  are  often  much  older  before  they  are  finally  replaced  or 
upgraded.  AFC  managers  must  alert  such  key  individuals  as  the  senior 
operational  commander  and  the  ABO  planner  to  the  long-term  problems 
associated  with  backup  generators. 

Radios 

There  have  long  been  arguments  within  both  the  ATC  and  operational 
communities  over  whether  ATC  facilities  need  Have  Quick  radios  and  secure 
voice  capability.  The  case  for  Have  Quick  radios  is  reasonably  cut  and  dried. 
Tills  paper  has  already  discussed  the  jamming  threat  to  ATC  radios  and 
radars  and  established  that  a  concerted  enemy  effort  to  jam  ATC  radar 
would  most  likely  be  successful.  If  that  is  the  case  and  the  weather  is  bad 
enough  to  prevent  aircraft  from  recovering  under  visual  flight  rules,  con¬ 
trollers  would  have  to  resort  to  nonradar  control  procedures.  Functional 
radios  are  the  minimum  requirement  for  nonradar  procedures.  Tims 
simultaneous  radar  and  radio  jamming  could  prove  disastrous.  Under 
such  circumstances,  the  antijam  capability  Have  Quick  radios  provide 
would  be  critical  tr»  wariime  readiness  and  would  be  a  cheap  investment. 
Unfortunately,  as  discussed  in  the  previous  chapter,  this  is  an  investment 
that  probably  will  not  be  made  in  the  near  future. 

With  regard  to  secure  voice  capability,  the  jury  is  still  out.  Some  believe 
that,  to  prevent  enemy  access  to  essential  elements  of  friendly  information, 
combat  aircrafi  should  operate  in  a  secure  mode  from  chock-to-chock.  To 
do  that,  they  would  require  secure  radio  communications  with  ATC 
facilities,  and  ATC  facilities  would  require  secure  landlines  to  pass  ap¬ 
propriate  information  concerning  aircraft  to  other  base  agencies.  If  money 
were  no  object,  it  would  be  relatively  easy  to  provide  these  capabilities.  It 
is  easy  (and  comparatively  inexpensive)  to  install  a  STU-III  secure  telephone 
in  a  control  tower  or  RAPCON.  However,  upgrading  ATC  facilities  for  truly 
secure  communications  would  be  an  expensive  proposition.  Potential 
technical  problems  with  the  S^rU-III  telephone  increase  the  chances  of  a 
security  compromise.  For  example,  control  tower  windows  are  susceptible 
to  electronic  eavesdropping.  Also,  controllers  operating  with  an  op>en  or 
“hot”  microphone  may  inadvertently  broadcast  a  nearby  secure  conversa¬ 
tion  over  a  nonsecure  radio  frequency.  Such  problems  are  not  insumiount- 
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able:  a  combination  of  good  security  discipline  and  training,  plus  some 
technical  fixes,  could  make  ATC  facilities  secure.  The  real  question  is 
whether  the  benefits  of  secure  voice  in  ATC  facilities  are  commensurate  with 
the  costs  that  would  be  mcurred.  Af-'CC  recently  asked  the  MAJCOMs  it 
supports  that  very  question.  Although  the  responses  varied  considerably, 
the  most  common  sentiment  was  that  STU-lIl  telephones  are  needed  in  ATC 
facilities,  but  secure  ground-to-air-to-ground  radios  are  not  mission  essen¬ 
tial.^® 

Other  Support  Items 

A  number  of  other  support  items  in  the  control  tower  and  the  RAPCON 
contribute  to  safe,  expeditious  ATC  service.  For  example,  airport  terminal 
information  service  (ATIS)  allows  controllers  to  record  and  broadcast  such 
information  as  weather,  the  runway  in  use,  and  airfield  conditions  over  a 
designated  radio  frequency.  By  tuning  m  the  ATIS  broadcast  before  con¬ 
tacting  a  controller,  pilots  can  reduce  radio  chatter  in  pilot-controUer 
communications.  Other  tower  and  RAPCON  equipment  automatically  print 
flight  progress  strips  for  aircraft  landing,  departing,  or  transiting 
ATC -controlled  airspace.  Loss  of  ATIS  and  automated  flight  progress  strips 
would  force  controllers  to  accomplish  those  functions  manually,  thus 
slowing — but  not  halting — the  flow  of  air  traffic.  Although  such  equipment 
items  are  certainly  important  {particularly  during  surge  operations  when 
work  load  is  likely  to  increase  exponentially),  they  are  not  critical  com¬ 
ponents  of  a  wartime  ATC  system  and  are  not  discussed  further  in  this 
paper. 


The  Future 

An  advanced  systems  concept  published  by  Air  Force  Systems 
Command’s  Electronic  Systems  Division  m  April  1988  offers  a  radically 
different  approach  to  “military  terminal  area  .  .  .  ATC  in  the  post-2000  time 
period. iTie  automated  tactical  aircraft  launch  and  recovery  system 
(ATALARS)  concept  was  conceived  as  a  way  to  enhance  air  traffic  control 
survivability,  interoperability,  and  flexibility  m  wartime.  It  assumes  ATC 
will  be  provided  in  a  host  ile  environment  and  neither  current  nor  future 
ATC  systems  are  likely  to  survive.  ATALARS  proposes  eliminating  “complex 
ATC  systems  at  every  [base)  and  replac[ing  them]  with  an  integrated  aircraft 
based  system  and  a  single  ground  control  unit  for  a  large  geographic  area."^® 
ATALARS  is  further  described  as  a  system  that  \vill  provide 

airspace  manafjemenl.  approach  control,  departure  control,  and  landing  functions  via 
new  techniques  rather  than  conventional  radar  surveillance,  voice  communications, 
and  centralized  ground  control  now  employed.  ATALARS  will  use  aircraft  self¬ 
positioning,  position  reporting,  automatic  data  link,  and  artificial  intelligence  based 
automatic  data  processing  functions.  Airtraft  will  make  highly  accurate  position 
determinations  on-board  via  navigation  satellites.  .  .  .  This  position  location  will  be 
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conveyed  by  automatic  data  link  ...  to  ground  control  units  and  other  aircraft.  .  .  . 
Automatic  data  links  will  be  used  to  convey  service  requests,  general  information,  and 
specific  control  directions  betw'een  a  control  unit  and  an  aircraft.  .  .  .  Control  units 
will  consist  of  small,  highly  automated,  low-cost  mobile  vehicles  .  .  .  capable  of 
dispersed  deployment.  .  .  .  A'l'ALARS  will  [also]  provide  a  high  level  of  integration  with 
other  tactical  air  operations  within  the  .  .  .  theater,  .  .  .  interoperability  with  Armv  and 
Air  Force  base  air  defenses  (and  the  potential  for  a]  total  battle  management  system.^ 

Although  ATALARS  is  still  in  the  conceptual  phase,  and  funding  con¬ 
straints  may  preclude  its  ever  becoming  a  reality,  it  is  an  intriguing  concept. 
Its  potential  for  increased  interaction  with  air  base  defense  and  tactical  air 
control  units  is  especially  appealing. 


Summary 

This  chapter  discussed  ATC  equipment  that  supports  air  base  recovery 
and  continued  generation  of  combat  sorties.  Although  most  essential  ATC 
equipment  is  already  in  place,  there  are  also  significant,  worrisome  gaps  in 
capability.  These  gaps  are  likely  to  continue  for  the  foreseeable  future  since 
not  enough  money  is  available  to  buy  everything  AFCC  considers  essential 
for  an  efficient  and  responsive  wartime  ATC  system. 

Some  would  argue  the  inability  to  purchase  “everything”  is  not  necessar¬ 
ily  bad.  The  DOD  biannual  planning,  programming,  and  budgeting  system 
gives  MAJCOMs  an  opportunity  to  rank  order  all  programs,  ensuring  those 
considered  “most  dear"  are  funded.  Thus  the  trade-offs  made  and  calcu¬ 
lated  risks  taken  an  necessary  and  important  features  of  the  system.  There 
is  much  truth  In  that  argument,  and  there  is  no  reason  why  ATC  programs 
should  be  exempted  from  the  process.  However,  everyone  concerned  with 
the  ATC  role  in  air  base  operability  (at  a  minimum,  ABO  planners,  ATC 
managers,  and  pilots)  must  clearly  understand  the  capabilities  and  limita¬ 
tions  of  the  current  ATC  system,  the  operational  benefits  traded  off  as  a 
result  of  program  cuts,  and  the  availability  (or  nonavailability)  of  interim  or 
backup  ATXT  systems,  lias  cnapier  tins  aiiempied  lo  contribute  to  that 
understanding. 
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Chapter  4 

Recommendations 

The  preceding  chapters  clearly  demonstrate  that  air  traffic  control  is  a 
combat  support  component  of  air  base  operability  and  plays  a  supporting 
role  across  the  entire  spectrum  of  ABO  objectives.  When  effectively  in¬ 
tegrated  into  base  ABO  programs,  the  ATC  complex  {controllers  and  equip¬ 
ment)  can  help  an  air  base  defend  against  attack,  survive  an  attack,  recover, 
and  resume  generation  of  combat  sorties.  Although  many  recommenda¬ 
tions  are  implicit  in  earlier  chapters,  this  paper  concludes  by  revisiting 
central  issues  and  outlining  some  suggestions  to  strengthen  the  ATC -ABO 
link  and  enhance  war-fighting  capabilities  within  the  ATC  community. 

The  following  recommendations  are  derived  from  observations  made  and 
conclusions  reached  during  the  course  of  this  research.  They  are,  of  course, 
influenced  by  the  author’s  personal  beliefs  and  attitudes  after  14  years  of 
experience  as  an  air  trafiic  control  ofiicer.  The  recommendations  are 
divided  into  three  basic  categories:  system  issues,  people  issues,  and 
equipment  issues.  Some  recommendations  overlap  categories. 

System  Issues 

Some  ATC  managers  do  not  fully  understand  air  base  operability  or  what 
types  of  support  ABO  planners  c£m  provide  them.  Tying  ATC  survivability 
initiatives  into  the  base  ABO  program  is  a  smart  way  to  avoid  duplication 
of  effort  and  can  result  in  stronger  base-level  supp)ort.  Likewise.  ABO 
planners  should  understand  that  ATC  can  contribute  to  the  four  primary 
pillars  of  air  base  operability.  They  need  to  know  what  controllers  c'in  do 
to  help  the  base  defend,  survive,  recover,  and  generate,  and  they  should 
understand  restoral  options  for  ATC  equipment. 

Base-level  communication  is  critical  in  developing  this  understanding. 
ATC  managers  must  ensure  they  are  represented  at  ABO  working  group 
meetings.  But  more  than  that,  th^  must  recognize  (on  a  gut  level)  that 
supporting  ABO  objectives  is  a  fundamental  war-flghting  responsibility  and 
that  ABO  working  group  meetings  are  not  just  another  of  the  myriad  of 
base-level  meetings  to  be  attended.  Selection  of  a  well-qualified  repre¬ 
sentative  (rather  than  whoever  has  the  least  to  do  that  day)  to  attend  these 
meetings  will  ensure  ATC  concerns  are  aired  at  working  group  meetings 
and,  if  necessaiy.  carried  forward  to  the  steering  group. 
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As  mentioned  earlier,  there  is  a  major  difference  in  the  perceptions  of  the 
air  traffic  and  weapons  control  communities  regarding  an  ATC  role  in  the 
tactical  air  control  system.  Although  the  air  traffic  community’s  internal 
education  effort  is  yielding  results,  there  appears  to  be  no  parallel  effort 
within  the  weapons  control  community.  Increased  cooperation  is  occurring 
in  a  number  of  areas,  but  it  stems  from  isolated  initiatives  rather  than  a 
widespread  attitude  change.  Many  weapons  controllers  (from  the  highest 
levels  down)  stiU  do  not  believe  that  ATC  is  a  wartime  part  of  the  TAGS.  ATC 
senior  leadership  should  make  a  concerted  effort  to  convince  senior 
weapons  controllers  that  ATC  facilities  play  a  vital  role  as  the  tactical  air 
traffic  control  element  of  the  TAGS  in  wartime  and  that  the  inclusion  of  ATC 
in  the  system  enhances  overall  airspace  control  services. 

This  paper  has  emphasized  that  controllers  will  have  base  defense 
responsibilities  in  wartime.  ATC  managers  must  think  through  possible 
ATC  contributions  to  air  defense  in  advance.  Although  the  attempted  coup 
in  the  Philippines  demonstrated  that  air  defense  procedures  can  be  imple¬ 
mented  in  response  to  a  specific  situation,  it  makes  sense  to  consider  the 
issues  early,  develop  a  plan,  and  then  practice  it.  To  do  this  effectively,  a 
systems  perspective  is  vital.  Controllers,  air  defenders,  and  ABO  planners 
must  all  recognize  the  capabilities  and  limitations  of  each  air  defense 
component  as  well  as  how  the  pieces  fit  together.  The  author’s  observations 
in  South  Korea  were  that,  even  though  Stinger  teams  operated  out  of  the 
RAPCONs.  there  v'as  little  real  integration  of  ATC  into  air  defense  respon¬ 
sibilities.  Many  controllers  believed  the  Stinger  teams  were  just  using  an 
extra  radar  scope  in  the  RAPCON  and  really  did  not  have  anything  to  do 
vdth  ATC  responsibilities.  Letters  of  agreement  for  the  operation  reinforced 
that  mind-set  by  focusing  primcUlly  on  administrative  details  rather  than 
the  big  picture.  Controllers  should  be  ready  not  only  to  provide  warning  of 
Inbound  hostile  aircraft  but  also  to  defend  ATC  facilities.  This  is  a  new  idea 
for  many,  and  trciining  to  accommodate  it  must  be  done  in  peacetime.  Since 
there  is  a  very  small  reservoir  of  combat  experience  within  the  career  field, 
and  thus  few  role  models,  that  training  needs  to  be  as  realistic  as  possible 
to  build  confidence.  ‘ 

War  plan  requirements  for  ATC  assets  must  be  as  accurate  as  possible. 
As  shown  earlier,  good  resource  management  requires  that  available  ATC 
resources  balance  closely  with  wartime  requirements  (i.e..  OPLAN-tasked 
controllers  plus  those  tasked  against  CONUS  base-level  assessments). 
Good  initial  planning  is  essential.  If  planners  do  not  realize  until  day  7  of 
the  war  that  they  will  need  an  additional  30  controllers  to  act  as  liaisons  in 
host-nation  ATC  facilities,  those  assets  may  not  be  available  for  deployment. 
Since  controllers  need  extensive  initial  training  before  they  are  usable  (in 
any  facility  or  any  ATC  position),  increasing  the  number  of  trainees  in  the 
training  pipeline  after  hostilities  have  begun  is  not  an  answer. 
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People  Issues 


A  fliread  that  has  nin  throu^i  this  narrative  is  the  need  to  develop  a 
war-lighting  inind-set.  Listening  to  young  controllers,  one  sometimes  gets 
the  impression  they  believe  pilots  fly  sorties  to  provide  training  for  air  traffic 
controllers.  That  is  an  Interesting  perspective,  but  it  is  not  very  realistic. 
Controllers  at  all  levels  must  understand  how  they  fit  into  the  war-fighting 
puzzle,  how  they  can  function  as  a  force  multiplier,  and  how  they  can  avoid 
acting  as  a  force  divider.  The  key  is  education.  ATC  managers  must 
continually  stress  wartime  mission  requirements  and  set  appropriate 
standards  with  tough,  realistic  training. 

One  way  to  build  a  war-fighting  mind-set  is  through  regular  war-fighting 
brainstorming  sessions.  Equipment,  procedures,  and  personnel  change, 
and  those  clianges  may  become  the  catalyst  for  a  disaster  If  ATC  managers 
do  not  to  consider  the  implications.  Such  changes  often  seem  trivial 
until  they  snowball  into  a  major  fiasco.  Take,  for  example,  the  stoiy  of  the 
tower  controllers  who  could  not  get  into  their  alternate  facility  (the  RMU) 
because  the  key  had  been  moved  and  no  one  in  the  tower  knew  where  to 
find  it.  Brainstorming  sessions  can  help  prevent  such  embarrassments  if 
staff  members  feel  free  to  think  creatively,  exchange  ideas  openly,  and 
discuss  not  only  procedures  but  also  backup  plans  to  be  used  when  things 
go  wrong. 

Another  way  to  enhance  a  war-fighting  mind-set  is  to  take  advantage  of 
the  expertise  combat  controllers  possess.  An  earlier  chapter  mentioned 
that,  with  rare  e'"'eptions.  there  is  virtually  no  contact  between  air  traffic 
controllers  and  combat  controllers  after  they  complete  technical  school.  It 
surely  would  be  useful  to  create  joint  training  opportunities  to  cross-flow 
combat  controller  expertise  into  the  AFCC  controller  force. 

Any  concerted  effort  to  enhance  ATC  integration  into  the  TAGS  must 
involve  the  people  who  operate  the  systems.  Of  almost  400  air  traffic  control 
officer  (16xx)  positions  Air  Force-wide,  none  are  located  in  TAGS  units. 
Likewise,  no  weapons  control  officers  (17xx)  are  assigned  to  work  in  ATC 
facilities.  Individual  technical  qualifications  and  job  requirements  ob¬ 
viously  limit  the  utility  of  cross-utilization,  but  career  broadening  options 
at  selected  locations  might  prove  beneficial  to  both  individuals  and  the  Air 
Force.  ATC  managers  at  all  levels  should  aggressively  seek  exercise  oppor¬ 
tunities  that  allow  ATC  facilities  to  function  as  part  of  the  TAGS.  Air  traffic 
controllers  need  the  experience,  and  weapons  controllers  need  to  see  how 
ATC  can  augment  and  enhance  their  own  capabilities. 

Because  controllers  must  be  intimately  familiar  with  aircraft  operating 
characteristics,  orientation  llights  can  provide  crucial  training.  Such  flights 
encourage  controllers  to  be  more  sensitive  to  cockpit  pressures  and  increase 
their  understanding  of  the  effect  of  inappropriate  tower  or  RAPCON  actions 
(i.e.,  poor  vectoring  techniques,  late  turns  to  final  approach,  “rollercoaster" 
precision  approaches,  excess  verbiage,  etc.)  on  an  aircrew.  It  makes  good 
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sense  for  living  units  to  use  their  few  available  orientation  flights  where 
Uiere  will  be  a  direct  payback  to  the  flying  mission. 


Eqmpment  Issues 

As  with  most  acquisition  programs,  quantity  versus  quality  is  always  a 
concern  with  new  ATC  systems.  Determining  the  “right"  mix  is  difficult, 
but  Ai'M  1-10  puls  the  issue  into  perspective; 

Air  Force  resources  .  .  .  lerjuire  a  balance  between  quidity  and  quantity.  More  does 
not  mean  better.  Greater  qiuuitities  of  resources  do  not  necessarily  lead  to  improved 
combat  capability.  The  organ! /.iif ion  and  qua'ity  of  manpower,  mateiiel.  facilities,  and 
Information  is  equally  as  Important.  The  aim  is  to  get  ttic  most  capability  out  of  the 
existing  force  structure.  However,  quality  is  not  a  sub.stttute  for  quantity.  History 
demonstrates  that  higti  levels  of  attrition  will  occur  In  a  protracted  conflict  between 
advanced  indu'^'HaJ  nations.  'ITierefore.  a  force  structure  tliat  relies  exclusively  on 
quality  cannot  prevail  in  the  long  run.  ’^orce  "mulUpliers"  become  force  "dividers-  as 
they  are  lost  to  combat.  .  .  .  Both  quar»tity  ar.d  quality  arc  important  to  all  combat 
resources  when  engaged  with  an  enemy  wiio  is  capable  of  waging  attrition  warfare." 

Although  this  philosophy  does  not  offer  easy  solutions,  it  does  convey  an 
attitude — balance — that  should  guide  the  actions  of  those  involved  with 
acquisition  of  new  ATC  systems. 

Another  problem  that  has  plagued  acquisition  of  new  ATC  systems  over 
the  years  has  been  the  difficulty  of  obtaining  operator  support  for  funding. 
Such  systems  as  the  new  mobile  radar  approach  control  are  routinely 
ranked  low  in  tl Air  Force  program  objective  memorandum  because  of 
inadequate  support  from  the  supported  MAJCOMs.  E""  *ts  to  educate 
senior  operators  on  what  ATC  can  do  for  them  in  a  combat  environment 
(and  what  they  lose  if  their  ATC  systerr  is  not  capable  and  survlvable)  are 
continuous  and  have  had  some  success.  However,  the  author’s  experience 
(both  in  the  field  and  during  this  research  project)  indicates  that  many 
operators  still  fail  to  think  of  ATC  as  their  concern.  Their  attitude  seems  to 
be-  “If  ATC  is  there  in  wartime,  fine.  If  not.  we’ll  fly  and  fight  without  it.” 
Wise  peacetime  ATC  investments  should  be  thought  of  as  insurai:ce  that 
the  system  will  be  in  place  and  responsive  when  it  is  needed  and  the 
operators  will  not  have  to  .fiy  and  fight  without  its  advantages. 

Difficijlties  in  obtaining  operator  support  for  ATC  acquisition  and 
upgrade  program.^  »nay  be  exacerbated  by  a  lack  of  effective  initial  coordina¬ 
tion.  The  process  traditionally  works  as  follows:  AFCC  asks  the  supported 
MAJCOMs  what  ATC  capability  they  will  need  in  wartime:  the  s,  pported 
MAJCOMs  are  busy  with  their  own  alligators  and  either  do  not  respond  or 
provide  comments  too  general  to  1  e  useful;  AFCC  (as  the  functional  expert) 
develops  a  statement  of  need,  gets  a  program  rolling,  and  then  tries  to 
convince  the  operators  to  support  the  program  in  the  funding  process;  the 
supported  MAJCOMs  are  appalled  at  the  cost  and  insist  they  do  not  need 
the  capability:  AFCC.  convinced  that  the  program  is  vital,  then  proceeds  to 
try  to  convince  the  supported  MAJCOMs  that  they  do  in  fact  need  the 
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Glossary 


AACS 

Army  Airways  Conmiuiiications  System 

AB 

air  base 

ABO 

air  base  operability 

ACC 

air  component  commander 

ACSC 

Air  Command  and  Staff  College 

AFB 

Air  Force  base 

AFCC 

Air  Force  Con)munications  Command 

AFM 

Air  Force  manual 

AFR 

Air  Force  regulation 

ANG 

Air  National  Guard 

ARM 

antiradiation  missile 

ASLAR 

aircraft  surge,  launch,  and  recovery 

ATA 

airport  traffic  area 

ATALARS 

au(  mated  tactical  aircraft  launch  and  recoveiy  system 

ATC 

air  traffic  control 

ATCALS 

air  traffic  control  and  land’ng  system 

AXIS 

airport  terminal  information  service 

AUCADRE 

Air  University  Center  for  Aerospace  Doctrine,  Research,  and 
Education 

BLA 

base-level  assessment 

CATCO 

chief  of  air  traffic  control  operations 

CINC 

commander  in  chief 

CON  PLAN 

concept  plan 

CONUS 

continental  United  States 

CW 

chemical  warfare 

DOD 

Department  of  Defense 

DCyT 

Department  of  Transportation 

ECCM 

electronic  counter-countermeasures 
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ECM 

FAA 

FMFM 

G-A-G 

GCA 

GPS 

IFR 

IG 

ILS 

JCS 

KISS 

MAC 

MAJCOM 

MLS 

MMLS 

NASA 

NAVAIDS 

NAVSTAR 

NMR 

OPLAN 

PACAF 

PAD 

PAR 

RAPCON 

RMU 

SAC 

SHORAD 

SRV 

TAC 

TACAN 

TACC 


electronic  countermeasures 
Federal  Aviation  Administration 
Fleet  Marine  Force  Manual 
ground-to-air-to-ground 
ground  control  approach 
global  positioning  system  (formerly  NAVSTAR) 
instrument  flight  rules 
inspector  general 
instrument  landing  system 
.1  Chiefs  of  Staff 
keep  it  simple,  stupid 
Military  Airlift  Command 
major  command 
microwave  landing  system 
mobile  microwave  landing  system 
National  Aeronautics  and  Space  Administration 
navigational  aids 

Navigation  Satellite  Timing  and  Ranging  (now  GPS) 

new  mobile  RAPCON 

operation  plan 

Pacific  Air  Forces 

point  air  defense 

precision  approach  radar 

radar  approach  control 

runway  monitoring  unit 

Strategic  Air  Command 

short-range  air  defense 

surveillance  restoral  vehicle 

Tactical  /Ur  Command 

tactical  air  navigation 

tactical  air  control  center 
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TAGS 

laclicai  air  control  system 

TAF 

tactical  air  forces 

TATCE 

tactical  air  traffic  control  element 

TDY 

temporary  duty 

TRY 

lower  resloral  vehicle 

UHF 

ultrahigh  frequenc  / 

USAF 

United  States  Air  Force 

VFR 

visual  flight  rules 

VHF 

very  high  frequency 
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